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PREFACE TO THE SECOND EDITION. 



It affords me much gratification to see that my work on 
*' Diseases of the Intestines " has found favor with the medi- 
cal profession. The entire issue being exhausted, a new 
edition of this book is herewith publislied. Very few 
iulditions have bi»en made to the original text, as the prog- 
rt^ss in this branch of medicine within the Uist four years 
hiis been but scanty. I trust the present edition will me(»t 
with the same friendly reception as the first. 

Max EixnoRx. 

New YoiiK, Felmiary 10th, 1904. 



PREFACE TO THE FIRST EDITION. 



Tins treatise is a continuation of mv work on "I)is4»as(»s 

ft 

of the Stomach,'' the two together comprising the principal 
disorders of the digestive tract. In discussing the subject 
of the intestinal affections an effort has l)een made to follow 
the same lines laid down in mv book on the stomach. The 

ft. 

l>nuitical points regarding diagnosis and treatment art* al- 
ways placed in the foreground. 

Although our knowledge of diseases of the intestines has 
not made such rapid progress its that of morbid conditions 
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of the stomach, much has likewise been achieved in this 
field. Surgery has made many successful advances. The 
elucidation of the intimate relation existing between func- 
tional disturbanees of the stomach and of the intestines 
also marks an important step forward, especially as to 
therapy. 

While there are many excellent works on intestinal dis- 
eases by German authors, the more recent English literature 
contains no monographs on this important subject. The 
medical encyclopedias, it is true, contain very instructive 
contributions on this topic, and among these Bwald's treat- 
ise on diseases of the intestines in the "Twentieth Century 
Practice of Medicine" is a most valuable acquisition. 

The present volume, it is hoped, will to a certain extent 
till the void in American literature of a monograph on the 
affections of this poi*tion of the digestive tract. The writer 
desires to express his indebtedness toXothnagel, Rosenheim, 
Boas, Fleischer, Ewald, Pick, Fowler, Treves, and Ailing- 
ham, whose works have been frequently consulted. He 
trusts that this book will prove of practical utility to the 
practitioner, and if it will aid him in more successfully 
treating this class of cases, the author's effort will l)e more 
than recomi)ensed. Max Eixiiorx. 

Nkw York, April. 1900. 
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DISEASES OF THE INTESTINES. 



CHAPTER I. 

ANATOlfY AND PHYSIOLOGY. 

ANATOMY. 

The hiteslitial Canal (Infestimim), 
The intestiual t-anal may be divided into two parts, the 
small intestine and tlie large intestine (Fig. 1). Tbe small 
intestine (intestiiium teune) is about seven to eight metres 
long, tbe first portion being called the duodenum, the sec- 
ond the jejunum, and the third the ileum. With the ex- 
ception of the duodenum the small intestine lies for the 
most part inside the more fixed portion of the large intes- 
tine and is connected to the posterior abdominal wall by 
the mesentery. This broad membrane extends from above 
downward and from left to right, from the end of the duo- 
deaum above to the ileoct^cal valve below, enclosing the 
jejunum and ileum along the wliole of their extent. 

ne Duodenum. 

The duodenum, so called on account of its length (being 

about twelve inches long), is, unlike the other parts of the 

small intestine, very definite in position and extent. It is 

that part which is not suspended by the mesentery. It is, 

farther, the most fixed as well as the widest part of the 

small intestine, measuring one and one-half to two inches 
1 
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ill diameter. It has a. cnrvsil aliape, somewliat I'eBembliogV 
tbat of a horaeshoe. It surroauds the pancreas and JM I 
divided into four iiaila : I 

1. The superior horizontal portion tjiars Lorizoutalis I 
superior) begina at the p,vIorus, lying at the level of tha | 
first lumbar vertebra, and rumi slightly upward and baok-f 
ward toward the right until it reaches the right side of the I 
vertebral columo. It ends at the neck of the gall bLidder, I 
and is the most movable of the four portions. It is cot- I 
ered by the two layera of the peritoneum which are coQtin- I 
ned from the stomach, and by these it is completely sar-l 
rounded. Above it lie the liver Ojuadrate lobe) and the I 
gall bladder, below it is the pancreas, and behind it are tha J 
common bile duct and hepatic vessels. I 

2. The descending portion of the duoilenum, beginning bAM 
the neck of the gall bladder, is about twice as long as thsll 
first portion, and runs almost vertically to the second orJ 
third lumbar vertebra. It lies to the right of the lumbar i 
vertebrie, and touches the right kiduej'. In front of it and I 
crossing it almost at a right angle, runs the transverse I 
colon. It is more fixed than tlie first portion. On its left | 
side is the ]iancreas, and the common bile duct a little I 
more posteriorly. Into this i>art of the Ijowel, and at its I 
inner and back part, but four inches from the pylonis, the I 
common bile duct and pancreatic duct enter. The portion I 
at which these ducts enter, rjccasionally forms a small sinua I 
(diverticulum or ampulla Vateri), I 

3. The third part or the transverse portion is the longest, I 
measuring about five inches. It extends from the base of 
the second or third lumbar vertebra oa the right side 
nbliquelj' across the spine to the upper part of the left side, 
ascending a Uttle on it« way. In front of it is found the 
lower layer of the transverse mesocolon. The superior 
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_.~w_»,.ic vessels cross this part of the duodeuum, niDning 
between it and the pancreas in order to reach the mesentery. 
Thifl portion is in relation with the pancreas and superior 




FiO. 1.— Tba InlwUnp. lu Kvn from llie franl. iittrr Id^ini 
I, Abdomloal wall; 2. wiilJ of (he tUoni. 3. iisu|>ba^ 
pyhmuj a. duodenum ; B, jiuuTeaii; ', llv-er: f. e»a h: 
mpiit; 10. HghC kldne]' and lu auprareuikl («|ibuI<;: U. 
|u(tliinoCIbelleiim:13.«pruni: IS'.lUnppcTulli; U. 
cnlOD; lS.diMc«uUDg«iloa: IT, lleoiKlvlci'OJon 
91. tplMiii : SI. illBpbragtii : SS. Uinrx'lc aorta. 



nmentum (Tistut). 
Ua: 4. stomach; f. 
gBMTDbepMlu llEO- 



bUdder; le.parletilpeHloii 



mesenteric artery above, with the vena cava, aorta, and 
crura of the diaphraKiQ behiiwi. It is the most fixed por- 
tiou of the dnodeumn. 
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4. The fourth part of tlis duodenum or second ascending 1 
portion ascends vertical!}' at the left side of the spine. It I 
ia about one iuch long and forms the end nf the duodenum. 
It is firmly fixed in its place by tlie musculus 8U8i>eusoriu3 
duodeni, the latter bein^ the name of the fibrous band, 
containing some plain muscular fibres which descend to the 
vertical part of the duntlenum from the left crna of the 
diaphragm and the tissues about the ca^iac axis. It ter- 
minates at this point in the jejunum, forming the fiexom i 
duodenojejnnalis at a place situated to the left of the s 
ond lumbar vertebra. 

The Small l,>lesti>i€. 
The email intestine whieh forms the continuation of tbea 
duodenum is composed of the jejunum and ileum. There | 
is really no marked structural difference between the two, 
and it is therefore hardly possible to determine where oual 
ends and the other begins. As a rule, the upper two-fifthsJ 
are designated as the jejunum and the lower three-fiftha acl 
the ileum. The jejuno-ileum fills the greater part of the I 
abdomen. It occupies the umbilical, hy|x>ga8tnc, iliac, J 
and lumbar regiouH, and is more or leas encircled by theJ 
large intestine. The coils formed by the jejunum audi 
ileum are very movable and completely invested by theJ 
peritoneum. They are supported and attached to the poa- 1 
tenor parietes by the mesentery. The latter extends from J 
the end of the duodenum to the ileociecal junction. Thai 
point at which the mesentery is attached above is on a levelfl 
with the lower liorder of the pancreas and just to the lefta 
of the vertebral bodies. From this point of insertion thai 
mesentery follows an oblique line running downward and^ 
to the right, crossing the great vessels and ending in the ' 
iliac fossa. The length of the mesentery from the spiae 



J 



B variea iu different parts of the canal, its 
average beiu^ eight to nine inches. It soon attains its fnll 
length, and withiu one inch of the end of the duodenum is 
already aiiL inches long. The small intestine Langs on 
the mesentery in the form of coils, ami the folda wliich the 
mesentery forms may be compared to those of a fan. 

The small intestine including the doodennm has an aver- 
age length of about twenty feet. The calibre of the small 
intestine is larger at its upper end and gradually dimin- 
ishes in size until its entrance into the large bowel. Thus 
at the beginoing the jejunum has a circnraferential calibre of 
17,5 cm., the ileum at its beginning of 11.5 cm., and at its 
end 9.5 cm. The ileum )>aBsen [>erpeiidicnlarly into the as- 
cending part of the colon just above the ciecura, its mucosa 
forminR a double valve, the valvula Banhini. The jejuno- 
ileum is the moat movable part of the intestinal tract. 
Wherever a tree apace ia left it occu|)ies it. It is therefore 
most often met with in hernias . During gravidity or when 
a tumor ^r ascites exists in the abilomeu the small intes- 
tine moves up higher and thus escapes compression. 

The small intestine receives its blood supply from the 
abdominal aorta. The arteria gastroduodeualis, a branch 
of the arteria hepatica, supplies the upper part of the duo- 
denum ; the lower part of the duodenum and the jejunum 
and ileum are supplied by the arteria mesenterica sujjerior. 
The latter vessel branches off into a fine net of numerous 
small vessels which run throu|(h the intestinal wall. The 
end ramiBcations penetrate the suhmucnsa and here again 
form a net. From the latter the finest ramifications pene- 
trate the mucosa and form a capillary system of the villi 
and glands. The venous blood flows partly into the vena 
gastrica superior, partly into the vena mesenterica superior, 
and empties itself into the vena porta. The lymphatics 
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form a contiiinous aeries which is divided into two 8et% 
that of the iDiR-ous tuembruue and that of the muscular' 
coat. The lymph vessels of both sets form a copious 
plesns. They run between the two folds of the mesentery 
and end in tlie mesenteric kcteals. They are provided 
with valves which prevent the current from flowing back- 
ward, the direction of which is into the truucus lymphati- 
ous intestiuEilis and finally into the thoracic duct. 

The nerves of the small intestine originate principally 
from the plexus mesentericas superior or the sympathetic 
The duodenum is supplied by the plesus hepaticus, 
branch of the plesus cceiiacus. The abdominal part of the 
ragus, namely, the plexus gastrlcus, anterior and posterior, 
also supplies the small intestine with nerves. The uervea, 
which are mostly nou-medullary , enter the intestinal wall' 
in connection with the branches of the arteria mesenteric^ 
eut^erior and form a subserous net. They then penetrate 
the long muscular fibres and form between these and the 
circular muscular fibres ramifications which consist of nu- 
merous groups nf multipiilar cells (plexus mesentericns: 
sen Auerbachii) ; fine branches of nerves arising hei-e sup" 
ply the rauscidai-irt. Others penetrate the circularis, reach 
the snbmucosa. and form the submucous nerve plexus, 
containiuK small groups of ganglion cells (Meissuer's nerve 
plexus) ; fine ramifications also supply the muscularis ran- 
cosie, the muscles of the villi, and end in the remaining 
part of the mucosa. 

Striirtiire of the Small Mes/ine. 
The small intestine is composed of four principal coats: ' 
the serous, muscular, submucous, and mucous (Fig. 2). 
The serous coat is formed by the visceral layer of the peri- 
toneum. The muscular coat consists of an internal oironlu ' 
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and an external longihuUual layer (Fig. 3). The former 
JB neually considembly thicker tliau the latter. They both 




BoUIar; Ifuipb niilulK liimJiihu lyiuiilmticux wi)luir)iiK). TuuvUiiat Rljinils (LWtter- 
kuciiull (Toldil. <i. The mucoua layer; I,, Vte musculsrls miHiwi': r. the lUbmuciHia 
layer: iL tUv miBCUlBr laftr : t, thesutwinHi : /, ihn (eroiu Inyer: v, lalcaUoaJ villi: 
ft. inlfnUiial KlandH (.UeberkueliD!) : f. bldod-Temel* : h.aaolKary linipb nDdule: I. its 



consist ot bundles of unatriped muscular tissue supported 
by connective fibres. The submueoua coat consists of con- 
nective tissue in wbicli numerous blood-vessels and lym- 




?iG.a — LungHudlDBl CroM-sFi'Uon Uiivuiirli Uip VVall nf tbe. Diir 
glasiJa ((flfU'lul"' fluodwiBlBll iT'ilJtl. n. The luuimig Inyer ; li. tlie musrulBrts mliw- 
■e: F. Ebe nibniueoui layer: d. Uh> I'lmilar niuscular layer: t. Uh.' lonKluidlnal mus- 
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pbatics ramify. The mucous membrane is the most im- 
portant coat with regard to tlie function of digestioQ. It 
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couBiBts of a very thin muscular layer (muscularis mucossB^V 
coutaiuiog circular aud lou^^itudiual fibres, the tuuioaJ 
propiia of the mucosa, a tissue made up principally 
of reticular connective 
tissue with numerous 
leucocytes, glands, and 
the epithelial covering. 
The mucous membrane 
of the small intestine is 
of a tjrayish-rod color 
aud has n velvety ap- 
pearauc«. It possessea 
certain large folds of 
valvular flaps (valvulse 
coiiniventes Kerkringi) 
(Fig. 4). These are 
permanent cresceutia' 
foKU of mucous mem- 
braoe set transversely 
to the l(iDg axis of the 
intestine. Each one ex- 
tendi from oue-hulf t<> two-tliirds of the distance of the 
lumen. The largest are mote than two inches long and 
about one-tbird of au inch wide. They begin somewhat 
below the iiyloras, are very large just below the eutranoe 
of the bile duut, remain conspicuous nntil the middle of 
the jejunum is reached, then become smaller and gradually 
disappear at the lower part of the ileum. They ser\'e to 
increase the surface of the mucous membrane. 

The microscopical anatomy of the mucous membrane 
reveals the following ; The entire inner surface of the small 
intestine is composed of villi, certain papilliform processeB, 
and glands; an epithelial layer containing columnar epi- i 
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[cellB with a striated border, and Bome goblet cells 
cover the eiitire surface. The villi are formed principally 
by elevations of the tunica pi'opria of the mucous mem- 
braoe (Fig. 5). They are about 0.5 to 0.7 inm. iu height 
and about 0.1 to 0.2 mm. wide and number almost ten mil- 
lions. Each villus possesses a centrally located space for 
chyle which is covered with eudothelial cells and connected 
with tbe lymphatics of the intestinal mucosa. Each villus 
contains a i)erfect arraugemen t of blood-vessels and muscu- 
lar fibres which originate in the mugcularis mucostf . When 
filling iiji with blood each villus esjiands, while under the 
contraction of its muscle it sbriukH. Thus it is enabled to 
[jerform the function of suction and pumping. The villi 
form the main organ for ^ 

the absorption in tbe 
small intestine. 

Around the villi He 
their glands. First, 
there ore ttibular glands 
(of Lieberkiihn ), and, 
secondly, acinous glands 
of Brunner. Tlie former 
are similar in structure 
to the tabular glands iu 
the stomach. They cover 
idmost the entire surface 

of the whole small and large intestine. Each glandular 
tubule is about 0.3 to 0.4 mm. long and opens without 
forming any ramifications, They number over forty mil- 
lions and form the principal organ of intestinal secretion. 
Bronner's glands are confined to the dnodenuin. They 
are most abundant at ihe commencement of this portion 
of the intestine, dimiuishiug gradually as the duodenum 
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a4:ivance9, Tbe.r are situated beneath the muoons mem- 
braiie and embeddeil in the submucous tissue. Ea^h 
gland is a branched and convoluted tube lined with col- 
umnar ei»ithelium. In structure they are very similar to j 
the pyloric glands of the stomach, but are more branched 
and convoluted, and their ducts are longer. The duct of 
each gland passes through 
the muscularis iuucosiq 
aud oj>eus on the surface 
of the mucous mombrane. 
Solitary follicles or 
glands are found scat- 
tered throughout the mu- 
cous uierabraue of the 
small intestiue. They 
are most numerous in the 
lower part of the ileum. 
Kach one has a diameter 
of from 3 to 6 mm. The 
structure of the solitary 
follicle is similar to that 
of the lymph nwles and 
consistji of a dense reti- 
form tissue packed with 
lymph corpuscles aud 
I>ermeated b\ fine cai>illaries There are uo ducts. The 
interspaces of the retitorm tissue are continuous with lar- 
ger lymph spaces at the base of the gland, by which they 
communicate with the lacteal system. The base of the 
nodules is in the submucous tissue. It [lenetrates the 
muscularift ninoosfe aud enters the mucous membrane form- 
ing a slight jirojection of its epithelial layer. The solitary 
folliclea are the breeding ]ilaoB of the lymph cells. They 
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are met with in two couilitions, namely, either scattered 
pingly, ill which euBe they are termed glaudiilii? soHtarisB 
(Fig. 6), or a^,'f^pj,'n(pf1 in RTOtips varjing from one to time 







iochee iu length and about one-half inch in width. The 
Hnrface of the solitary follicles is free from villi. Chiefly 
of an oval form, their long axis is t^^i'^^H^l with that of the 
intestine. In this nbtie they are called glandnlse agmiuatic 
or Peyer'e patches or plaques (Fig. 7). They are almost 
always placed opixisite the attachment of tlie mesentery. 
Peyer's patches number about twenty to twenty-eight. In 
some cases they are already found iu tlie jejiiuum, but 
they are most prevalent in the ileum. 



The Large Iiikefiin- or Large Bowel (Tntesiiniiiii 

The large intestine extends from the termination of the 
ileum to the anus. It is about five to six feet in length. 
Its calibre decreases from beginning to end except at the 
ampulla of the rectum wherp it is larger. It i 
28.5 cm. in circumference at the junction of colon and cie- 
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completely covered by tlie peritoueum. In the filled coti- 
ditioD it touches the anterior abdominal wall. Startiug 
from the iiiiier aud back portion of the eiecum lies the pro- 
cessus vermiformis or appeDdix, forming a narrow, some- 
wliat bent, blind-ending tube. The appendix is movable 
aud has its owu „ 

mesentery (mes- 
enteriolum). 
Its length varies 
between 2 and '20 
cm. and its 
widtli between 
0.6 and 1 cm. 
The appendix 
opens into the 
ctecum (ostium 
processus vermi- 
formis), occa- 
sionally form- 
ing a crescentio 
fold (valvnla 
processus v e r - 
miformis). In 
man it consti- 
tutes an entirely 
fonctionless or- 
gan which occa- 
sionally gives 
rise to manifold 

ailments. The appendix has no fixed position. J. D. 
Bryant' found it most often "inward," then "behind the 
" " downward and inward," " into the true pelvis." 
•J. D. Bryant: Annals of Surgery, February, 1893. p. IM. 
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Witbont distiuct demarcatioD tlie cfecum merges into the 
asceuding coIod. It passes vertically above the crest of 
tbe ileum and ruus alnug tbe posterior abdominal moscles 
and the lower part of the right kidney. At tliis point just 
in front of the kidney and immediatelj" beneath the liver 
the colon bends toward the left of the flexnra coli deitra. 
The aacendiug colon is posteriorly adherent through con- 
nective tissue with the parts just mentioned, while the 
peritoneum covers only its anterior and partly also its lafc- ; 
eial surfaces. In close proximity to its median wall lies I 
tbe ascending i>art of the duodenum. Beginning at the 
flexiira coH dextra the colon runs across the abdominal 
cavity from right to left (transverse colon), forming tbe 
longest segment of tbe large intestine. It passes from tbe 
he])atic flexure in the right hypochondrinm transversely 
and slightly upward from right to left along the anterior 
abdominal wall to the splenic flexure in the left hypocbon- i 
drium. This part of the colon is the most movable. It 1 
haa a very long mesentery, called the transverse meso- J 
colon. The usual position of the transverse colon corre-1 
sponds to a line separating the umbilical and epigastric ' 
regions. It is in relation by its upper surface with the 
lower part of the liver and gall blailder, the greater curva- 
ture of the stomach and the lower end of the spleen; by 
its under surface with the small intestine ; by its antfirior i 
surface with the great omentum and abdominal wall; by 1 
its posterior surface with tbe transverse mesocolon ; on the 
right side with the second part of the duodenum, and on 
the left besides the latter with some convolutions of the 
small intestine. 

The transverse colon does not form a straight line c 
necting the right and loft flexures, but is about twice as 
long as this line and therefore forma several curves. la j 
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fiypochondrium especiaUy, there is an S-shaped 
coil. The latter fills out the frea space iu the left hypo- 
chondrium which ia left by tlie stomach iu its various 
states of fuliieus. Begiuiiiu); at the flexura coli sinistra 
the descending colon runs dowuward iu front of the left 
kidney and the quadratus lumboruni aud iliac muscles un- 
til it reaches the left iliac fossa. The descending colon 
runs just in the opposite directiou to the ascending colon, 
and like this is only partly covered by the {leritoneum. 
The descending colon passes into the sigmoid colon or 
flexure (S Romanum), commencing above the iliac crest 
and ending below iu the rectum at the brim of the true 
pelvis opposite the left sacro-iliac articulatiou. It is gen- 
erally described as an S-shaped curve having an upper 
colic rim turned toward Poupart'a ligament and the lower 
rectal rim, hanging dflVsn into the true pelvis. It has a 
complete peritoneal covering or mesentery. This part of 
the bowel is very movable, and its calibre is the narrowest 
of that of the large bowel. The sigmoid flexure continues 
into the rectum, forming the terminal portion cf the intes- 
tinal tube. It runs, coming from the left^ in front of the 
OS sacrum down to tlie bottom of the small pelvis. Only 
the upper half of the rectum is invested completely with 
petttoueum (mesorectum) aud is attached to the sacral ver- 
tebra. The lower half iiaesea between the organs occapy- 
ing the pelvic floor, being atlherent to them by conuective 
tissue. It now runs posteriorly along the 03 coccyx and 
terminates in the auus. This part has an incomplete peri- 
toneal covering (plica Douglasii) lying anteriorly and turn- 
ing backward in order to ascend either over the vagina or 
the bladder (excavatio recto-uterina, escavatio rectovesica- 
lia). Below this point the rectum has very little mobility 
as it is covered all arouud by connective tissue. The en- 
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tire rectum is about 18 to 22 cm, long. Its calibre varios 
It ia wiliest at tlie apes of the prostate, formiug the i 
pulla of the rectum. 

The lougitutlinal muscular fibres of the rectum are doI 
arranged in tasnice as iu the colon, but pass all arouuil t 
lumen. The circular muscular fibres become more dense 
from above downward and increase to such a degree at the 
anal o[iening that they here form a thick ring (mnsculus 
sphincter ani iuteruua). A short distance above this moa- ■ 
cle tliere is also an accumulation of circular muscular fibres. | 
(musculus sphincter ani tertius). At the anus the walls of 
the rectum are connected with striated musculai' fibres 
(sphincter ani externus and levator ani), which are both 
of importance in the act of defecation. 

The colon is supplied by t)ie three arteriie colicas, I 
branches of the arteria ineseuterica superior and arteriaJ 
meaeuterica inferior. The arteria colica sinistra origi-1^ 
nates from the arteria mesenterica inferior, while the ai^l 
teria colica media and superior are tributaries of the arterial 
mesenterica superior. The veins accompany the artery audi 
empty partly into the veua mesenterica superior, partly I 
into the vena mesenterica inferior. The lymphatics of thftl 
colon are numerous and lie I)elow the glands and all J 
through the submueosa. The plexus tnesentericus snpe-l 
rior, a branch of the plesua coeliacus, provides the nerrooal 
supply of the c)»cum, ascending colon, and the right half] 
of the transverse colon. The plexus mesentericus infericnrJ 
a branch of the plexus aorticns abdominalis, supplies thi 
left half of the transverse colon, the descending colon, i 
the sigmoid flexure. 

The rectum is supplied by the arterice litemorrhoidaleB I 
su]>erinr, media, and ioferiores, branches of the arteria | 
mesenterica inferior and arteria pudenda communis. The \ 
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TeiiooB blood of the rectum is tarried to the ventB hEomor- 
rhoidaJes priiicipally into the vpua mesenterica inferior, 
thus emptying infei the vena portarum, partly, however, 
into the Teca iliaca iLterua. lu this way there is a sepa- 
rate comumnicatiou (outside of the portal eircuiatiou) with 
the remaining vessels of the abdomen. The lymphatics of 
the rectnm form a wide net, running partly to the glands 
lying behind the rertum, partly to the plexus lumbalis 
siaister. The nerves supplying the rectum originate from 
the sympathetic, being brandies of the plesus mesenteri- 
CU8 inferior, the plexus sacralis (nervi hiemorrhoidales in- 
ferior and medii), and the plexus hypogastricus superior. 



Hlnlulogy ii/tlif Laiye Bowel. 

The large bowel consists, like the small bowel, of four 
coate: the serosa, muscularis, submucosa, and mucosa. 
The structure of tiiese four coats corre8])ouds to that of 
the small intestine, except that the longitudinal muscular 
libres are arranged in three groups (teeni%) running along 
the wall, as mentioned above. The mucosa of the large 
lx)wel differs from that of tlie small intestine in that there 
is an alwence of the folds of Kerkring and of the villi. 
Lieberkiihn's glands are here somewliat longer and some- 
times cuned. 

The mucous membrane of the rectum is thicker, more 
red, and succulent than that of the colon. There are nu- 
meroofi folds. One conspicuous fold is fonud 6 to 7 cm. 
above the anus tplica transversalis recti). lu the neigh- 
borhood of the anus the folds take a longitudinal direc- 
tion, and are called colnmme Morgagnii sen recti. The 
lower region of the rectnm contains the epithelial cells of 
the rectum, pavement-like epitbelium, forming a gradual 
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traDsitiou from the mucoua membraue of tlie digestiTe 
tract to that of the est^rnal skiu. The upper portion of 
the rectum corresponds exactlj' to that of the colou. 

PHYSIOLOGY. 

The intestines are eutruated with the important office of 
digesting the food which has not been acted upon by the 
stomach, of absorbing it, aud finally of elioiinating tha 
undigested remnants. In order to fulfil this object tin 
have three functions, the secret«r.Y, absorbeut, and 
All these functiona are supervised by gangliouic cells 
nerves, the latter also transmitting sensory impressions, 



1. The Secretory Fioivli; 



■ the Chamcal Prn 



Inksti,,. 



As is well known, the iatestinal secretion consistij, first, 
of the bile ; secondly, the \ ifiucreatic juice ; aud thirdly, the 
intestinal juice proi)er (succus enterieus), The comi)oai- 
tion of each of these and tLeir jiroperties may be found 
the text-books on physiology, and also briefly in my fa< 
on "The Diseases of the Stomach," It will not be amif 
however, to describe here more fully their joint action 
the intestiual canal. 

The efl'ect of each of the digestive juices is influenced by 
that of the others. Fur this reasou the chemical processes 
in the intestines are quite complicated. The carbohy- 
drates, whose conversion into maltose by the ptyalin has 
been checked in the stomach by the free hydrochloric acid, 
are now, after reaching the iut^stiues, further chauged by 
the diastase of the pancreatic secretion iuto maltose, which 
is further converted into glucose. Caue sugar is likewise 
converted into grape sugar, while milk sugar, accordiuK to 
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Voit aod Lusk,' remaina uucliauged. The fliier parts of 
tte cellulose alao uuilergo some chaugos, but their ulti- 
mate producte are not known. It is certain, however, tliat 
onder the influence of micro-orgauiama thej* partly undergo 
fermentation, giving riae to the formation of marsh gas, 
acetic acid, and butyric acid. 

The pancreatic juice forms the principal factor of all the 
digestive prooeasea in the intestinal canal. Besidea its ac- 
tion upon the carbohydrates through its diastatiu feriueut, 
it acts upon fats by means of the steapsin and upon al- 
buminates by means of the trypsin ferment. According 
toNencki* and Bachford,' the fat-aplittiug action of the 
pancreas is greatly increased by the presence of bile. The 
splitting of the fats into fatty acids and glyceriu is of 
greatest importance for absorption. The fatty acids com- 
bine with the alkalies of the intestinal and pancreatic 
juices and form soaps which are either absorbed as sucli 
or promote the absorption of tuts. There is no doubt 
that the greater amount of fats taken iu with the nourish- 
ment ie absorbed as a tine emulsion in the formation of 
which the soaps take part. These processes of fiit emulsi- 
ficatioD, by the action either of the pancreatic juice or of 
soaps, take place only in alkaline media. If the intestinal 
contents are acid, emulsificatiou does not occur, or does no 
only at those places at which the fat comes in coutact with 
an alkaline secretion covering the mucous membrane. Ac- 
cording to Claude Bernard ' and Dastre,' the action of bile 
greatly increases the emulsifyiag property of the paucre- 

■ Luak : Zeltschr f. Biologie, Bd. 2S. p. 275. 

• Neockt : Arch. 1. experjraentelle Path. u. Pharni., Bd, 30, 

• Rachford ■ Journal of Physiology, vol, 13. 

* Claude Bernard : "LegoDs de physiologle esperiiin^Dtule, " 3d edi- 
tion. 19«a. 

* Dutro : Arch, de Phyaiologie, Tome 2, p. 313. 
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atic juice. While the bile exerts a tleleterious iufluenoe 
upou the action of i)epniti iu artitiuiul solutions, its pres- 
ence in the Htotnacli does cot seem to have any tuhibitory 
effect. The hile eserts au iuflueuce upon the digestion of 
the albuuiiuates in the intestines by ^iiecipitating the pep- 
sin iu the acid gastric contents. It tlius destroys the ac- 
tion of the pejisiu. This precipitate, formed by the gas- 
tric contents and the bile, is soon dissolved, paiily througli 
the intervention of freshly secreted bile in abundance, 
partly through the sodium chloride which arises after the 
neutralization of the gastric juice by the alkalies present. 
The action of the bile upon the pancreatic digestion of al- 
bumin is not deleteriouti, and may have a beneficial effect 
iu the presence of organic acids which, as a rule, exist iu 
the up]]er parts of the small intestine. 

Aside from the chemical processes caused by the enzymes 
ill the intestines there alun exist fermentative and putre- 
factive changes produced b.v micro-organisms. These are 
but very slight in the up[>er part of the intestine aud 
increase iu intensity toward the end of the small intestine 
and in the gi-eater part of the large bowel, while they again 
decrease in the lower ]iart of the bowel and in the rectum. 
According t<i Miicfadyen, Nencki, and Sieber, ' who have 
repeatedly analyzed the intestinal contents of a man with 
a fistula situated near the eud of the ileum, only fermen- 
tative processes take place within thesmall.mtestine. The 
contents obtained in this case had a golden-yellow color 
and showed an acid reaction, the acidity amounting to one 
per mille. As a rule, they were odorless. The principal 
elements of the acidity consisted of acetic, lactic, and 
l>aralactic acids, volatile fatty acids, succinic acid, aud 
Dil N. Sieber: Arch, f. ciperimi 
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biliary acids; atbamiD, jieptoiie, mucin, dextrin, sugar, 
and alcohol were present; leuciu and t.vrosiu, however, 
were absent. Tbua, according to tliese authors, fermenta- 
tive processes iu the small intestine result merelv from 
the action of iniciobes upon carbohydrates, which ac- 
tion ultimately' leads to the formation of ethyl alcohol 
and the organic acids just mentioned. The hitter pre- 
vent the putrefaction of alhnminatea within the small iu- 
teetine and also partly check the decomposition of the 
carbohydrates. 

The putrefaction of the albuminates takes place in the 
large intestine, the contents there having an alkaline reac- 
tion. The decomposition of the albuminates by the putre- 
factive processes caused by micro-organisms goes much 
further than that by the paucreJitic digestion. The pan- 
creatic digestion of the albuminates gives rise to allmmoses 
and jJGptones, lysin, lysatinin, proteiuchromogeu, amido- 
acids, and ammonia. In the putrefaction of the albumin- 
ates at firwt the same pro<lucts are formed, but the decom- 
position advances still further and generates a host of new 
products: indol, skatol, i)aracresol, phenol, phenyl-propi- 
onic acid and phenyl-acetic acid, para-oxyphenji-acetic 
acid, hydroparacu marie acid, volatile fatty acids, carbon 
dioxide, hydi-ogen, marsh gas, methyl mercaptan, and sul- 
phuretted hydrogen. In tlie putrefaction of gluten neither 
ty rosin nor indol is formed while glycocoll is developed. 
Of the products of decomposition just named some are of 
great importance, as they are eliminated by way of the urine 
after their absorption from the intestinal wall. Some of 
them, as for instance the oxy-acids, appear imchauged in 
the urine, others (like the phenols) after farther oxidation, 
and still others (like indol and skatol i after combination 
with ethereal sulphuric acids. The presence of ethereal 
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sulphuric acids itt the uriue is thus to a certain exteut an 
indicatiou of the amouut of putrefactiuu going on in the 
intestine. The putrefactive processes in the intestine relate 
not only to the iugesteil food but also to the secretions 
rich in allmniiuates. Thus Muller ' observed that Cetti 
during his fasting periotl first showed a diminutiou of the 
amount of iudioan in the urine which entirely disappeared 
on the third day. The phenol elimination ivas also at first 
diminished, but beginning from the fifth day of fasting it 
commenced to increase, aiud on the eighth or ninth day 
reached an amount which was three to seven times tiiat ofj 
a man under ordinary conditions. H 

The putrefactive processes within the intestines, how-" 
ever, do not reach that height which they attain outside 
of the body. Thus, for instance, the fresh contents of the 
large bowel do not present so fetid an odor ns a pancreatic 
infusion or decomposing albumin would reveal after long 
standing. The putrefaction within the intestine is partly 
checked by several factors : 

1. Carbohydrates as such esert an inhibitory infiuem 
upon putrefaction (HirscLler'); tlie organic acids vi 
develop during their fennentation also partly check putr 
faction. Of other foods, milk and kumyss, according t 
Schmitz,' likewise lessen the processes of bacterial c 
composition, this effect being due to the presence of la( 
and also of lactic acid. 

2. The bile exerts a docidedlj' anti- putrefactive aotioi 
As shown by Liudberger' and Limbourg,' albumin 1 
which bile is added does not decompose so thoroughly t 

I Muller; Berl. klin. WoclienacLr, , 1897. No. 24. 

• Hirathler ; Zeltachr. t. phyelnl, Cbemle, Bd. 10. p. 306. 
•Scbmitz: Zeitscbr. t, phjBiol. Cliemle, 6d. IT. p. 401. 

• Lindberger: Maly's Jabresber., Bd. 14, p, 334. 

• LImbourg: Zeitscbr. f. phyBtol. Clieroie, Bd. IS. 
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vitliout it. The biliar\' acids, moreover, inhibit putrefac- 
tion through their acid elements. 

3. Abaorptiou. The rapid absorption of fluids from the 
iiitestina] wall and the forward motion of the contents do 
not permit the putrefactive processes to get the upper liand. 

These fermentative and putrefactive processes taking 
place within the intestines serve to augment the various 
means at the diapoHa! of the organism to utilize or to break 
up into simpler components the more complex groups of 
various food substances. In the normal state these putre- 
factive processes are most pr<)bably checked before any 
deleterious substances can l>e developed. 

The intestinal contents on their long way from the duo-- 
denum to the anus show the presence of different gases.- 
These consist of traces of osj^en and a larger amount o( 
nitrogen; the latter is derived either from swallowed air 
which has come from the stomach, or from pure nitrogen 
which has Iteen diffused from the tissues through the in- 
testinal walls. Carbouic-acid gas is present which has been 
developed through neutralization of the acid gastric con- 
tents b^ the pancreatic and intestinal juices, and also from 
the butyric, and lactic acid fermentation of the c^rbohy- 
ilrates. Hydrogen is found in Jurger amounts after a milk 
diet and only in small quantities after a pure meat diet. 
Methyl mercaptan and sulphuretted hydrogen are present 
in traces, and undoubtedly owe their origin to the albumin. 
Marsh gas likewise results from the decomposition of 
albumin, bnt it is also evolved from the fermentation of 
carbohydrates, esi>ecial]y of cellulose. These different 
gases are formed and absorbed all along the intestinal 
walls, and most probably help to mix the contents and 
thus facilitate absorption. If present in too large quanti- 
ties, they are easily passed through the rectum ; occasion- 
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ally 80me of the gases contained in tlie upi>er part of t 
small intestine ma,y be eructated by way of tbe Btomi 
through the mouth. 

In pasaing through the large bowel the intestinal c 
tents become thickened through the rapid absorption o 
the Hiiidij, and at last are eLiiniuated as fecal matter. This 
(fiBcea) comprises the remnants of tlie undigested material, 
excretory products of the intestines, and a host of micro- 
organisms. The qnantity of fecal matter within twenty-ra 
four hours varies greatly according to the mode of uourisb'l 
meut. Thus after a mixed diet it amounts usually to from 
120 to 150 gra. After a vegetable diet, however, the quan- 
tity, according to Voit,' reaclied 333 gm. The reaction of 
the fffices is varied. Often it is found acid iu their imier 
parts, while the out«r surface showy an alkaline reaction. 
Their peculiar odor is principally due to Erieger's skatol, 
but also to indol and other substances. Their color i 
usually of a light or dark brown, according to the chara&t4 
t«r of the nourishment. 



2. Absorption, 

The object of digestiou is to dissolve and partial 
change the food substances into such combiuatious as < 
be assimilated by the blood. Before assimilation can I 
effected absorption must take place. The main place fori 
the absorption of mitritive material is the small intestine. I 
It will be best to describe the process of absorption of tits' ■ 
different food matfirials separately. 

(a) The proteids are usually changed into albamoseSJ 

and peptones before their absorption. Albumen as each, ' 

however, is also liable to be absorbed, although not so t 

quickly as when its change into peptone has been accom- , 

■ Voit: Zeltsclir. (. physiol. Cliemie, BiX. 13. 
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plished. The absorptiOD of albumoses and peptones takes 
place thrnu(j;b the iutestinal wall by way of the cajiillftriea 
of the blood-vessels and not through the lacteals. Thus 
Maiik and Boseustein ' nbeervecl in a patient with a lymph 
hatula that after a meal rich in albuminous food the lymph 
did not contain more jiroteids than before the meal. The 
peptones and albumoses do not reach tlte blood current as 
such, but are previously reconverted into albumin. This 
(act has been clearly shown by the exiierimenta of Ludwig 
and Salvioli,' These investigators tied a resected intesti- 
nal coil at both ends and injected into its himen a solution 
of peptone, wliile the coil was kept alive with detibrinated 
blood. Although the peptone entirely disappeared from 
the intestinal coil, the blood did not contain even traces 
of peptone. It therefore must have become changed into 
another substance. This change of the peptones into al- 
baminat«s before reaching the blood is of teleological im- 
portance. For, as has been shown by SchmidtrMiihlheim' 
and others, ijeptone introduced into the circulating blood 
is soon eliminated with the urine. Where the change of 
the {>eptones into albuminates takes place and by what 
mechanism are not as yet certain. Some seem to belieTe 
that the epithelial cells of the tctestinal walls perform this 
office, others that the leucocytes are the means of its con- 
version. 

The absorption of the albuminates appears to be more 
complete as regards animal than vegetable food. The 
reason for this is tbat the cellnlose surrounding the legu- 
men imrtiy renders its absorption more difficult. Again, 
the peristiilsis being greater after vegetable footl, the iutes- 

' Muuk anJ Rosenateiu ; Vircliow'ii Arcli., Bel. 123, * 

■ Ludnig ami SalTJoli : Du Bois Reyniond's Arch.. l^W, Siippl. 

' Schmldl-MOhlhelni : Du Bola-Reyraond's Arch., 1S80. 
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tmal coateots pass through the canal (luicker, and thus 
less of the albiimeu is utilized. Aud agaiii, according to 
Ham mars teii, ' a part of the iiitrogeuous substances of the 
plant proteids appears to be indigestible. 

(6) The carbohydrates are absorbed principally as mono- 
saccharides. Glucose, Isevitlcse, aud galactoaeare absorbed 
as such. Caue sugar and maltose are ordinarily changeil 
first into giucoae aud lievuloBe, According to Voit aud 
Lusk, sugar of milk is not converted, and is either partly 
absorbed as such or else undergoes lactic-acid fermenta- 
tion. Tlie different kinds of sugar are absorbed through 
the capillaries of the villi and thus reach the circulation. 
They enter the liver through the vena porta and are here 
retained in great part as glycogen. In case, however, a>i 
large (juantity of sugar is at once absorbed, it may occ*'; 
sionally reach the lacteals and thus enter the blood current 
outside of the liver. lu such instances sugar appears id 
the urine, a condition which is known as alimentary glyco- 
suria. The introduction of larger riuantities of sugar into 
the intestinal tract occasionally gives rise to diarrhoea. 
Carbohydrates, however, even in large amoimts in the form 
of starch, will be absorbed without difficulty and withoi 
giving rise to any trouble. 

((■) The fats. lu the absorption of fats their emulsifica- 
tion seems to be of greatest importance. Although a small 
part is absorbed in the form of soaps, the greatest qnau- 
tity of fat is taken up in the form of an emulsion. The 
latter comprises not only neutral fats but also fatty acids. 
These, however, undergo a change into neutral fats after 
their absorption from the intestinal walls. It is generally 
accepted that fats after their absorption from the intestinal 

■ Olof HnmniBraten : " Lelirbuch der pbjdalogJKben Chemie, " Wiefr I 
badea, 1895, p. 393. 
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wall directly reach the lymphatics and thus enter the tho- 
racic duct, whence they afterward find their way into the 
blood current. In a ^irl with a lymjih fistula Munk and 
Boeensteiu found tliat sixty i>er cent of the ingested fat 
appeared in the lymph. After giviug the patient erucic 
acid (a fatty acid foreign to the organism) they could dis- 
cover thirty-seven per cent of this particular substance iu 
the form of neutral fats. Thus it appears to be proveu 
that while the proteids and carbohydrates after their ab- 
sorption directly reach the blood current, as mentioned 
above, the fats are an exception and directly enter the lao- 
teals. The ultimate way in which absorption takes place 
is not as yet known. It must, however, be accepted that 
the epithelial cells of the intestinal wall cause this process 
by some specific action. The Jibsorptive property of the 
small intestine for fat is very great. According to Rub- 
ner,' a man can absorb over 300 am. of fat per day. Not 
all kinds of fat, however, have the same coefficient of as- 
similation. Thus fats with a low melting-point (olive oil, 
gooue fat, butter, etc.) are absorbed more quickly tlian 
those with a high melting-i^oint (mutton fat and stearin). 
Moreover, free fats, like butter and lard, are assimilated 
more quickly and thoroughly than bacon, in which the fat 
is sorronnded by connective tissue. 

Besides the above-named three groups of food sub- 
stances, water and different salts which are kept iu solu- 
tion are very quickly aud thoroughly absorbed all along 
the intestinal tract. Aside from the salts, other soluble 
substances of the secretory juices are also absorbed. Thus 
the urine contains traces of pepsin and also urobilin, 
which shows that the biliary products must have been 
absorbed and eliminated through the urine. According 
> Rubner : Zcitscbr. f. Biologic, Bd. 15. 
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to Scliiff, ' the bile is libsorbed from the small intestine 
and readies the liver with tbe blood current in ortler to be 
eliminated a^^aiu by this orgau from the blood. 

Tlie pancreatic juice being the principal factor in the di- 
gestion of the different kinds of footl, it appears of interest 
to ascertain how much of these foods will be absorbed after 
the t>aDcreas has been excluded from participation in the 
act of digestion. Minkowski and Abelmaun ' ex])erimeuted 
on dogs by extirpating the pancreas, and found that forty- 
four per cent of the protBi{lB and from fifty -Beveu to seventy- 
one per cent of carlmhydrates (amylaceous food) were ab- 
sorbed, while the tats remained totally unabsorbed. Tlie fat 
contained in milk, being emulsifietl, however, was absorbed 
to the extent of from twenty -eight to fifty-three per cent. 

While the main place at which the absorption occuia is 
the small intestine, the large bowel is also able to ser\'e in 
this capacity. Thus aside from the absorption of fluids 
and salts which normally takes place in this organ, albu- 
minates and carbohydrates can be absorlied in consider- 
able amounts, and fats in small quantities. This function 
of the large bowel is of great practical importance, as it is 
utilized in some conditions for nourishing purposes (rectal 
alimentation). 

3. Mut'iDii. 

The motor function or peristalsis of the intet^tiiie has 

for its objects the tlioroiigh mixture of the contents and 

their propulsion through the entire canal until their final 

exit through the anus. Kothuagel ' and Braaro-Uonk- 

'Schiff: Pa(lger"fl An?!]., [id. 3. 

' Abelmaon ; " Uelxr die AusDutzung der NaiiruDgaatoffc oacli Psd- 
kreaseSBtlrpatloD. " loaiig. Dissert., Dorpat. 1890. 

' H. Nothnagel : "Beilr.lgc Kur Physiologic und Palhologie des 
Diirma,"B«rlin, 1684. 



PHYSIOLOGY. 



2» 



geest ' have studied tlie priK'esi^ of intestiiml peristalBis in 
animals. After laparotom,^' the latter were kept in a bath 
nf pi j,v Biological salt-water solutiou of 38° C, and the mo- 
tious of the intestiaes were iuvestigated. 

Three types of iiitestinal ix^ristalais were diBcemed: 1. 
The ordinary peristaltic niotiou. The intestinal tract coa- 
tra«bB at a certain poiut and thereafter relaxes. The COD- 
traotiou is carried with moderate rapidity for a certain 
length contiguously ia the direction toward the anus and 
the conteats are pushed forward. 2. Oscillating motions. 
An intestinal coil is here moved to and fro all along its 
mesentery without any particular contraction at any point. 
The contents ai-e not propelled, but simply raised up dur- 
ing these motions. 3. Rotary motions. A filled iutesti- 
nal coil exjierienceB a circular constriction which is rapidly 
carried over the intestine for the length of about 20 cm. 
This i» exactly tlie same proceas as described under 1, but 
executed in a violent manner. 

While the first two t.v]>es of intestinal jieristalsis are 
purely physiological, the third type is partly pathological. 
It is met with only when the contents are mi^ed with a 
great deal of gas. Thus, after indiscretions in diet, we 
often feel this kind of rapid motion going along with a 
gui^ling Bound (tormina intestinorum). This tyi)6 is ob- 
served oaly in the small iutestiue, l^ut never in the large 
bowel. 

The small intestine manifests much (piicker peristalsis 
than the large bowel, the motions of which are very slow. 
Here the hanstra during the act of peristalsis contract and 
then protrude in regular order. The small intestine while 
empty does not show auy motion whatever, but after the 
entrance of chyme into the duodenum intestinal peristalsis. 
• Braam-noukgeest : PHfiger^a Arch., B(l. 7, p, 966, 
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begiim. It is not, however, tranBinitted down to the Baa- 
hioiaii valve without interruptiou, but stops as a. rule at a 
ceitain distance from its starting-point (about 20 cm.). 
After an intermission of some duration it begins agaia.,* 
Thus one or more intestinal segmentH may be in a state o 
peristalsis while other parts of the intestine in Ijetween are 
at rest. The time for the arrival of the first particles of 
chyme from the diiodeuuia into the crecum is about two 
hours. But, of course, the intestinal peristalsis must con- 
tinue until the stomach Las exi)elled the last portions of 
the chyme, that is to say, within about two hours after the 
stomach has become empty the small intestine aa a nile 
will also be found fi-ee of contents. The forward motion 
of the contents in the large bowel is a very slow one in- 
deed. It takes as a rule from twenty to twenty-four hours 
for the fecal matter to move from the ctecum to the rec- 
tum. 

Anti|)eristalsis, or reversed motion of the large bow 
and the small intestine. Iteginning at the anus and extend* ' 
ing upward, has never been seen by Nothnagel in physio- 
logical conditions. 

The process of peristalsis is controlled by nervous influ- 
ences. Auerbach's and MeisBuer's plexus most probably 
contain automatic nerve centres tor this act. But there 
are also other centrally located uen'tius agencies. Thus 
after great mental excitement diarrhtea very often results, 
showing that the intestinal i>eristalsis must have been 
greatly increased through the influence of the brain. 
There are also numerous nerves which supervise the motor 
function of the entire intestinal tract. Pfliiger ' has shown 
that the splanchnic nerve contains inhibitory fibres for the 

' Ptillger : " L'ebcr (ins Hrnimungs- 1 
eUltiBchen BcweguDgeu tier Ucdarme, " 
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intestinal peristalsis. According to Ehrmann/ accelerat- 
ing and inhibitory fibres supervising intestinal peristalsis 
are contained in the vagus as well as in the splachnicus, 
bat they have a varied function according to the way they 
end, whether in the longitudinal or in the circular muscles. 
The longitudinal muscles are stimulated by the splanchnic 
and paralyzed by the vagus. The circular muscles, on the 
other hand, are stimulated by the vagus and paralyzed by 
the splanchnic. 

Normally the chyme acts as a stimulus on the intestinal 
canal and provokes x)eristalsis (through the influence of the 
nerves). Too cold drinks, indigestible food, organic acids 
(present in too large amount) may often cause an increased 
peristalsis and thus produce diarrhoea. Toxic substances 
which are ingested or developed from unwholesome food 
may have the same effect. 

^ Ehrmann : Wiener med. JahrbQcher, 1885. 



CHAPTER II. 

ffODS OF EXAMINATION AND TEEATM 

EXAMINATION. 
Interi-ogation. 

The examination begins with a tliorougli iuterrogatioii 
of the patient. Before starting iritli tlie narration of the 
present ailment a general outline of previouH ^ickuesses is 
uf value. Diseases which iuvulve the intestinal canal, like 
typhoid fever, dysentery, and the like, are of special impor- 
tance, as tbey are liable to be etiological factors in the de- 
velopment of consecutive ailments. The mode of living, 
with regard to habits (drinkiug, smoking, etc. ), should also 
be inquired into. 

The patient is then asked to describe his present com- 
plaint. He should state the time when the trouble began 
and its nature. If the chief complaint refer.H to pains, it 
is necessary to inquire as to their location and character. 
Pains (elt in the neighborhood of the navel usually origi- 
nate in the small intestine; those experienced in the right 
iliac region often emanate from the ap|}endix ; while those 
in the left iliac region and in and about the rectum have 
tlieir starting-point in the sigmoid desure and iu the lower 
portion of the rectum. Are the pains of lou^ duration or 
do they last only a very short while, a few seconds or min- 
utes? The former variety is usually caused either by an 
affection of the sensory nerves of the intestines or by Bome 
organic lesion, like ulcers, etc. The latter variety, towMoh 
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the DAtne colic is applied, is due to ft strong epasmodio 
contractiiiu of a certain part of the bowel. Colicky pains 
are often followed and relieved hy the passing of datus or 
of fecal matter. Occasionally these pains ^o shift from 
one place of the abdomen to another, and the route of tlieir 
travel ia distinctly felt by the patient. 

Abnormal sensations, a feeliug of heat or cold may also 
be experienced over a certain aiea of the abdomen. A fre- 
quent or constant desire for au evacuation (tenesmus) is 
encountered in dysentery and in many affections of the 
rectum. It is also advisable to inipiire whether the pains 
and almornial sensations appear at a certain period of the 
day or at s certain time after meals (soon after eating or 
three to four hours later), or whether they are experienced 
at ni^ht or e9i)ecially in the early morning hours. 

The condition of the bowels Hhould always be described 
in detail. Do the bowels act ref^ularly and is tlie evacua- 
tion of sufficient (luautity ? What is its consistency? Is 
the stool of sau8age-shai>e and pliable, or is it hard or very 
soft, nmshy, watery ? What is its color? Is it dark brown 
or light yellow or clay-colored or black? Is there au ad- 
mixture of mucus or blood? If there is constipation, in- 
quire whether the bowels move without any cathartics after 
a period of constipation of a few days, and if not, whether 
miid aperients are suflioieut to cause au evacuation, or 
whether a strong drastic remedy ia uecessnry. Does the 
constipation alternate with periods of normal movements 
or with periods of diarrhoea? Are the periods of constipa- 
tion, if cathartics are not resorted' to, accompanied by any 
marked symptoms (headaches, dizziness, anorexia, etc.) 
or not? If there is diarrhcea, the patient should state how 
many movements a day he has. Is he disturbed during 
the night, or is the diarrhoea confined principally to the 
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morniag hours? Does the diarrlioea alternate with iwriode 
of CDiistipatiou ; does it disappear after a chauge of climate, 
or is it aggravated by mental exeitement ? Is there a feel- 
ing of exhauation iu eouuectiou with it? Is the abdomen 
filled up with gas (meteorism) ? Does this phenomenon 
pertain to a B|>ecial part of the abdomen (the upjier or 
lower i-egiou, right or left aide), or does it exteud over the 
entire abdomeu? A feeliug of tension in tlie ubdnmeu 
with fretjuent passing of wind, belching, and flatus, is com- 
monly designated as flatulency. It is necessary to ini^uire 
whether this symptom is present principally at a certain 
time of the day or continuously. Abseuce of flatus is of 
significance if it occurs in conjunction with obstinate con- 
stipation, otherwise it is of no consefjuence. 

In all intestinal disorders it is necessary to inquire as 
to the state of the stomach. The latter orgau being iu 
direct communication with the intestines, it will often be 
subject to distnrbauces in intestiual affections. Com- 
plaints of a bad taste and smell in the mouth are ofteu 
made, principally iu constipation. Anorexia and uausea 
are present in the most varied iutestiual disorders. Vom- 
iting frecpiently occurs in intestinal olistructinn. 

It/s/jecfioii. 

Inspection of the abdomeu is best made iu good daylight 
with the patient iu the recumbent imature, but should also 
be completed by insi>ection in the stjinding position. Tlie 
condition of the skiu of the abdomeu is first examined. 
Sometimes strieo or scar-like lines ruuuiug parallel to each 
other over some part of tLe abdomeu (especially the lower 
part), and presenting either a silvery hue or, if not old, a 
rather reddish tinge, are observed; these are always sigus 
of a very marked former distention of the abdominal pari- 
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eies. Thus they are fouud iift«r frequent pregnancieB, also 
after the removal of rapiilli' develoj>iug abdominal tumors, 
or aft«r tapping for ascites. These strice persist long after 
the disappearance of tlie conditions which caused their 
developmeut. 

I>i8tentiou of the abdominal veins, giving them a bluish 
hue, is observed whenever the return flow of the venous 
blood of tJie lower extremities is retarded either b,v in- 
creased intra-abdominal pressore (a^cite.'s, tumors of the 
abdomen) or by thi^omlKtsis or compression of the iliac 
vein or of the vena cava inferior. Cirrhosis of the liver 
and compression of the portal vein often produce the same 
result. In the latter condition there is an extensive forma- 
tion of veins over the navel which is commonly called ca])ut 
MednsEB. After nlwerviug the appearance of the skin, the 
shape of the abdomen is then minutely consideret^l. In 
normal conditions, in grown people, the abdomen and the 
chest are on the same level in the recumbent position. In 
Btnall children the aWomeu as a rule in somewhat more 
prominent than the thorax. In very old age the abdomen 
appears somewhat sunken. The greatest degree of a re- 
fa-acte(] or trough-shaped abdomen is found in Btricture of 
oesophagus or cardia, in basilar meningitis, and in 
lead poisoning. Long-continued inanition, no matter of 
what origin, also causes this iiheuomenon. 

Protrusion of the abdomen occurs either over a definite 
area or over the entire surface. The alxlomen ma\ pre- 
Beut the shape of a round hemisphere or of a flattened one 
if there is an accumulation of air aud gas in the intestines 
(intestinal meteoriam). This occurs principally in atonic 
conditions of the intestines and in hysteria. A uniform 
protmsioD of the abdomen or a general bloated condition 
is present in general peritonitis, occasionally also in pro- 
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counced atony of the inteatines. In (^ase of ascites, no 
matter to what cause it is due (tumoi-s, cirrhosis of the 
liver, nephritis, etc.), the abdomen is also more or less 
evenly protuberant above, while the lower parta bulge out 
somewhat in the recumbent position. This is caused by 
the accumulation of fluid iu the lower portions of the ab- 
dominal cavity. Change cf posture alters the shape of the 
abilomen. This applies to the early iwriod of ascites, 
during which the abdominal cavity is not yet filled to its 
maximum; later, when this is the case, the abdomen ap- 
pears uniformly enlarged, and there is no bulging out of 
any particular portion. Change of position then no longer 
altera its shape. 

Protrusion of a certain part of the abdomen is noticed 
in many cases of neoplasm, sometimes iu fecal concretions, 
and occasionally iu appendicular abscesses. In umbilical 
hernia a small, more or less roundish protrusion is notii 
in the region of the navel. In diastasis of the rectos 
dominis muscles there appears in the middle line of the 
abdomeu a long protrusion of sausage shape cousisting of 
prolapsed intestine. Sometimes there is a pronounced 
protrusion of this area owing to the escape of a large mi 
of the bowel through the gap in the muscles. 

In patients with thin abdominal walls very small sao* 
sage-shaped prominences are occasionally visible which 
quickly change their configuration, apjieariug now in one 
place and now in another. This phenomeuoa is caused by 
peristaltic contractions of the small intestine. As a 
they are not associated with pain and do not denote a 
bid condition. Sometimes similar i>eri8taUic waves in the 
small intestine appear periodically and annoy the patient- 
Here they may be caused by nervous influences. Peri- 
etaltic contractions of the small intestine appearing L 
violent manner and caused by a steuoais or an obstructii 
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a inteetinal lumen are usually mucli more pronounced, 
that is, the promineucres itre mucli bigher auil involre 
larger areas of inteatiue, the waves moving with greater 
rapidity and strenfjth and bein^ accompanied by intense 
pain. Visible peristaltic contractions of the large bowel 
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are ordinarily met with only in cases of partial or total 
intestinal obstruction. 

luapectiou of the anal region is best made when the pa- 
tient lies on hia side with his back toward the examiner. 
The buttocks are held apart with tlie hands, and thus thor- 
ough in8i>ection of the anus ia rendered possible. Pilea, 
fissures, fistulfe may thus be discovered. 

Proctoscopi/. — In order to insfiect the anus internally and 
also tlie rectum it is necessary to introduce a speculnna. 
This method of inspecting the rectum is calle<l proctoscopy. 
Of the many specula devised for this purpose I would 
mention those of Sims, Alliugh^m, and Kelly as the mnet 
practical (see Fig.t. 10, 11, 19). Kelly's speculum, which 
couHiatM of a hollo>v metallic tulii;' provided with an obtu- 
rator, is best suited for this purpose. Before inserting the 



88 DISEASES OF THE INTEaTINES. 

instrumeut it must be tlioroiighl v smeared with sweet oil 
orvaaeliue. la cases iu wliicli the rectal reyion is inflamed 
or ulcerated, it is necessary, in order to avoid too mncli 
liain, to induce aniesthesia of these parts by painting them 
with a ten-per-cent cocaine solution or by the introductioii 
^ of a 8up])OBitory 
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¥ia. 13— Kellr'a Recliil speculum. 



Tnttla; 
new, 
very practical 
pneumatic proc- 
toscope. It is 
provided with a 
lamp at the end 
of the iusiiec- 
tion tube and 
also with an arrangement for inflation. Thus the rectui 
can be filled with gas when the examination takes p] 
and in this way a larger area of the canal becomes visil 
It is hardly necessary to say that 6ndoBCoj)y of the rectum 
must not be ])erformed until after a tliorougli evacuation of 
tlie bowels. It is best to wasli out the gut l>efore examin- 
ing with the Bpe<!ulum. T\lien tlie speculum is iu iiosition 
a jjortiou of the rectal mucosa beunmes visible when good 
light is thrown into the endoscopic tube. The source 
light is immaterial, although it is befit t^> have dl< 
light. I'sually a small electric lamp with a reflecting mij 
ror fastened to the head of the CTjaminfr Ijost serves the 
purpose. The liigber up the bowel has to be examined the 
longer the Rpeiiulnm must be. Aft«r the full insertion c 
' .laiiiM P. Tiittle: - ninenai-K of ili^' Anus, lifctiu 
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the instrmneut tlit> Iii^'liest portion of the bowel ia first 
examine^!, aod whik gradually drawiog out the Hpeculom 
the entire area of the bowel through which it passes will 
be brought into new. Small ulcers, atrophic and congested 
conditious can thus be easily recognized and malignant 
growths detected at an early period. 

T/ f ( I *«i7f((»( ill a (iw?.— Transillumination of the bowel was 
first suggested by myself and later practised principally 
by Heryng and Keichmanu.' After a thorough cleansing 
of the bowel by means of high irrigation about one quart 
of water is injected and an electric illuminator (very similar 
iu construction to the gastrodiaphane) is inserted into the 
rectum. The examination must be made in a dark room. 
By gradually jiusliing uj) the instrument successive poi-tions 
of the bowel may be transillumiuafed. This method, how- 
ever, has not as yet proven to lie of any practical value. 

lloriilgeii Hays. — The examination of the colon by means 
of Roentgen rays seems to be somewhat more promising. 
A soft-rubber rectal tube through which a flexible wire 
passes is introduced into the bowel as high up as possible 
and the patient exposed to the Roentgen apparatus. The 
wire within the tube liecomes visible as a shadow, and thus 
marks the course of the bowel iu which it lies. Inasmuch 
as it is hardly possible to insert an instrument higher up 
than the sigmoid flexure, the following [irocedure for the 
Roentgen examination appears to I>e of greater value : The 
bowel is filled witli two quarts of water in which 60 gm. (2 
ounces) of subnitrate of bismuth are suspended by means 
of a starch solution. This mixture penetrates almost the 
entire colon, and thus the position of the large bowel can 
be determined by the Roentgen rays. 

' Max Eloboro . "OleQaHtrodiapliaole. " New-Yorker mcdlcluiBcha 
Monatsscbrlft, November, 1889. 
' Heryng uml RelcfamaDD , TtierapeutiscLe Jlonatsbefte, 1893. 
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Palpation. 

Palpation is tlie moBt important procedare available ' 
among tlie methods of examiuation in abdominal diseases. 
It is beat performed in the recumbent position of the 
patient, the head being slightly raised and the abdominal 
miisclea relaxed as much as possible. In order to effect 
this the room must be of a comfortable temperature and 
the hands of the examiner warm. If the patient is fidgety 
and contracts his abdominal walls, it is necessary to talk 
to him and to draw his attention away from the exam- 
ination. I have ofttiu noticed a great relaxation of the 
mnscles during an expiration following a deep inspira- 
tion. Whenever, therefore, it is difficult to obtain relaxa- 
tion of the abdomen I tell the patient to take a deep 
inspiration and tlieu make use of the following period of 
expiration (or palpation. If all these means fail to relax 
the abdominal muscles, palpation may be tried in a warm 
tub bath, as first recommended by Chlapowski, or under 
chloroform narcosis. In cases of great diagnostic impor- 
tance the latter method is certainly preferable. In palpat- 
ing the abdomen it is advisable first to examine with the 
entire [>alm of the hand, applying very little pressure, thus 
determining the state and consistency of the abdomen. 
The hand may thus be passed over the entire abdominal 
surface from one place to another. This having been done, 
palpation is then performed with a trifle more pressure, the 
fiuger tips being used for this purpose. The latter procedure 
serves for exploring a more circumscribed area. Finally, 
deep palpation is practiseil for which considerable pressure 
may be rei^uired. 

Palpation aids us in discovering the position of some of 
the abdominal organs. With regard to the intestine the 
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following portions are often at't-essible to this method of es- 
amioattoD : the ciecum and part of the ascending colon, the 
transverse colon, and the sigmoid flexure. In some in- 
stances the descending colon above the sigmoid £exiire can 
also be palpated, eai)ecially if it is filled with hard scjbala. 
The jejunnm and ileum filling most of the lower part of the 
abdominal cavity (from the navel downward) cannot nor- 
mally be separately outlined. 

For the detection of tumors in the abdomen palpation is 
of great service. By means of it we Rain iuformiition with 
regard to their si/e, shape, and couaistency. An uneven 
]>rotaberant surface is chara<;teriHtic of maliguant growths, 
while an even surface is more often found in benign neo- 
plasms or in intussusception. A fecal tumor can be recog- 
nized by indentations made by pressure with the fingers. 
Sometimes after such pressure it is possible to notice for a 
moment, when raising the finger, a slipping off of the in- 
testinal wall from the fecal mass. This phenomenon, first 
described by Gersuny ' under the uame of " Klebesymptom, " 
I have observed quite frequently and consider of practical 
■value. 

Another important object of palpation is to ascertain 
whether there is teudemeHs or pain on pressure. While 
strong pressure exerted upon the intestine through the ali- 
dominal wall even normally elicits an unpleasant sensation, 
there is, however, no distinct pain connected with thio act. 
Tenderness on slight pressure is often present in inflam- 
matory conditions of the bowels and also in ulcerative 
processes. A circumscriljed pain on pressure is present 
in the appendicular region (McBurney's point) in appen- 
dicitis, especially in the acute form. In chronic ajipendi- 
citis the i)ain may be elicited only upon very strong press- 
' Gersuny . Wiener klinisoiie Wocliuusclirift. 1886, No. 40. 
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ure. Ill ulceratioDS of the bowel tliere may be also one 
or several oi re um scribed aieae very paiafnl to pressure. 
Ill paiiis due to a purely nervoua affectiou of tlie bowel 
pressure may afford 
relief. If a mere 
touching of the ab- 
domen elicits pain, 
it is a sign either of 
an exteueive infli 
matory process witl 
in the bowel or of 
jjeritonitis. 

Fir.,i3.-Fi»p-rm, Palpatioii in the 

form of tapping; oo 
casionally produces a splashing; sound iclapotage) ov< 
some portionfi of the bowel. The splashing sound can be 
elicited over the colon only when it ia filled with liquid or 
semi-liquid matter and gas. It can be discovered off iiud 
on either in the cascum and in the portion of the bowel im- 
mediately above it or in the sigmoid ilesure. In the small 
intestine clapotage cau be obtained only in the dilated 
portion of the gut above a stiicture. Boas ' first suggested 
the method of filling up the bowel with from 500 to 600 
c.c. of water and then examining for the aplashiug sound 
along the colon. When the patient has been thus 
pared, clapotage cau be produced in the sigmoid At 
nre; and by having the patient turn ou his right side, 
can occasionally be produced in the transverse colon, 
finally in the ciecal region. In cases of atony of the boi 
Boas was able to evoke the splashing sound even afl 
the injection of only 200 to 300 c.c. of water. Fried' 

■Boas: "DiagooatlkuDdTlietnpieLlerMagetikrBtiklielteo,'' Tlieil 
1897, 4te Auflage, p. 105. 
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■wald ' has also practised the same method with advan- 
tage. Whenever the sjilashing souud can be produced in 
the colon it serves the purpose of determioiog the situa- 
tion of this organ. 

The rectum is best palliated with the index finger well 
oiled or smeared witli vaseline or encased in a rubber cot 
(Fig. 13) and anointed in the same 
way. The condition of the amis aiid 
the lower portion of the rectum can 
be advantageously investigated with 
the finger. The esamiuatiou maj be 
made either in the recumbeut iKwture 
of the ijatient, iu the side or knee- 
elbow positiou, or iu the standing po- 
sition. In the latter instance it is 
well to have the [latient esert down- 
wanl pressure upon the rectum. 
Hemorrhoids, polypi, ami malignant 
growtliH can thus be occasionally dis- 
covered. In cases in whicli there ia 
a suspicion of maliguaut growths in- 
volving portions of the colon not ac- 
cessible either to palpation by the 
finger or inspection with the procto- 
scope, examination with the entire 
hand in chloroform narcosis cau be 
tried as first practised by Simon.' '"•'■^'5-oit'^P°'°' Bo- 
After dilating the anal sphincters, the 

entire right hand and the arm are inserted into the bowel 
through the anus, and thus the higher portions of the 

> J. Friedenwald : Medical Nawi, ISM. 

■ Simon - Vcrtjandluagen (let deutscbeu Qewllacb. f. Clilrurgie, t8Tl„ 
and DeulAcbe Elinlk, IbiT^. 
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colon palpated with tlie fingers. This method can be rec- 
ommended onlj in cases of extreme impoi-tance, as suck 
ail examiiiatiou is liable to produce unpleasant eymptoma, 
aa, for instance, iucoutiuence of the rectum, tearing of tbe 
mucoua membrane, etc. 

Palpation of the rectum by meius of aounds is performed 
wlieuever there is suspicion of a stricture involving i)or- 
tdons of the bowel not accessible to examination by the fin- 
ger. For this purpose either bougies (see Figs. 14 and 
15), or, still better, rectal tubes of various calibre may be 
employed. Euhn ' has recently recommended the use of 
tubes provided with a metal spiral. Ho believes tliat 
these penetrate the colon farther up without bending. 
His statements have, however, not as yei been corroborated. J 



Percussion is of less importance than palpation. In 
many indtaiices it serves to couSrni the results obtaint5d 
by the latter. In percussing the intestines it is best to 
nse the fingers. It should be done rather gently. Mild 
percussion permits the discernment of slight differem^es 
of sound much better than strong jiercussion. As is well 
known, x)^rcussioa over empty intestinal coils or those 
tilled with gas or air gives a tympanitic sound which is 
louder over the large than over the small bowel. Intestinal 
coils filled vrith liquid or solid substances give dulness. 
In meteorism of the intestines ]tercussion will elicit a tym- 
panitic sound of a deeper pitch than normally, and there 
will be besides some areas of dulness over the abdomen. 
The region of the liver and spleen will here show normal 
conditions with regard to the percussion sounds. Meteor- 
ism of the abdomen as a result of perforation will maiii£e8t_ 
'Kuliii' Dflutscbe nieil. Ww^heiisclir. , 189". Nos. 36 and 37. 
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an ereiily diffused tvmpiuiitic sound all over the abdomi- 
nal cavity. Usually the dulneas over the region of the 
liver aud spleen will have (Usapjieared. In ascites percna- 
aion will reveal au area of dulness in the lower parts of the 
abdomeu, and there will be a change in the character ot 
the sound on altering the position of the patient. Tumors 
of the intestine i^ive dulnees ou percussion. Fecal accn- 
mulations aud appendicular abscesses will also manifest 
doluesB on percussion. 

Ausciiltaliw). 

Auscultation is not of great Biguificance in diseases 
of the intestine. Palpation of intestinal coils with the 
application of moderate pressure may elicit either a ^r- 
gling noise or a friction sound. The latter was formerly 
believed to be pathognomonic of typhoid fever. Of late, 
however, it has been recognized that this sign is found in 
many other conditions. At the time of active peristalsis 
all kinds ot gui^Ung sounds are heard within the intestine 
(borborygmi), which, however, are not of nincli impor- 
tance. In chronic stenosis of the intestine very loud noises 
are at times heard, caused by the sudden passage of liquid 
and gaseous contents through tLe stricture under great 
pressure. In the latter affection splashing sounds can also 
be easily produced over the enlarged bowel above the stric- 
ture. Often a tympanitic sound of ametallic character can 
be heard. 

Ligation of the Intestine with Carbonic Acid Gaa or Air. 

Inflation of the intestine is one of the most important 
diagnostic procedures. Von Ziemssen,' who first intro- 
duced this method of esaniination, injected successively 

■ Vou Ziesmeea: Deutsclies Arclifv f. kliniscbe Medidn. 1883, Bd. 
83, S, S»5. 
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into the bowel two solutiona, oub coutaining tartaric a 
tlie other bicarbonate of sodium iu water. The carbonic 
acid gas developing fills the large bowel, which can then 
be recognized by the tympanitic percussion sound, or, in 
rare instanceB, by inspection. Schuetter,' of New York, 
suggested tilling the bowel with carbonic acid gas by means 
of a tube attached to an inverted siphon contaiuing soda- 
water, the valve of which is pressed. Here the carbonic 
acid gas runs into the bowel without auy admixture of 
water. Eoseubach ' made use of liquefied carbon dioxide 
from a sparklet. Instead of the latter Runeberg ' recom- 
tnended inHation of the intestine by means of air. TUi^ 
is best done by a rectal tube to which a compressible air 
suction bulb is attached. The advantage this method offera 
consists in the possibility of i-egulating the amount of the 
introduced air. In order to be able to measure the amount 
of insolHated air, Damscli ' has recotuiuended the employ- 
ment of a syringe of known capacity. An ordinary bicycle 
pump can be used for this purpose, the rectal tube being 
attached to it. 

Inflation of the bowel is of importance in detecting 
a stenosis of this organ. Under ordinary conditions the 
injected air evenly distends the entire colon, as can be 
proven by inspection and percussion. In case there is a 
stenosis iu the large intestine the air will distend prin- 
cipally that portion of the bowel below the stricture, while 
that above will remain unchanged. It is thus possible to 
recognize the seat of a constriction. The significance of this 
diagnostic means, however, is confined merely to strictures 

'Scbnetter: Deulsches Archlv f. klinisclie Mcdidn, 1884, Bd. 34, 
8. &38. 
*0. RoBenbach : Berlloer kliniscbe Wocheusclirlft. 1889, No. 38. 
'Runeberg: DeuUclics Arrhiv f, kllDtscbe Medicia, Bd. 34, S. < 
* nanisch : Berliner klinisdic- Woclienachritt, 1S89, No. 75. 
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of a high degree, while a begiimiiig steiiosis of the bowel 
cannot be thus recoguized, as the air will pass through it. 

The position of the colon can be ascertained by this pro- 
cedure. Norinatly the trituaverse colon is situated some- 
what above the navel, while in cases of enteroptosie it may 
be found about a hand's width above the symphysis. 

ludation of the colon is alsu of iiiiportauce in the 
differential diagnosis of abdominal tumors. As is well 
known, tomorH of the inteBtine will become more distinct 
after inflation of the bowel with air, while tumors of the 
kidney, of retroperitoneal glands, and of the spine tend to 
recede. According to Minkowski, ' abdominal tumors after 
filling the colon with air or water are usually slightly 
shifted in the direction of tlie organ to which they be- 
long. 

Inflation of the bowel with air impregnated witli ether 
has been suggested by Dr. Sutton * as a means of recog- 
nizing intestinal perforation. For this purpose he makes 
use of a bottle filled with two drachms of ether. The bot- 
tle is provided wiHi a perforated rubber cork to which are 
attached two rubber tubes provided with stopcocks. One 
of these is then attached to a bicycle pump and the other 
to an ordinary rectal tube. The air pum|>ed into the bowel 
mnst pass through the bottle containing ether and thus 
takes up the ether vapors. In ease of perforation of the 
l)owel, the ether quietly escajies through the opening into 
the aUlominal cavity and etjoally distends it; while, if 
there is no perforation, the bowel, first the large and later 
the small intestine, becomes filled with air and ether; ulti- 
mately the ether reaches the stomach and is usually enic- 

' Minkowski: Berliner klioinche WocbensclirifC, 19SS. No, 31. 
'G. H. Sutton: "DiagaosU of tntestinat FerroralionB by Menns of 
Ether Inflatioa per Rectum, " Journal of tbe Am. Hed. Aaan. , Decern- 
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tated. The etlier can theu be recognized by ita cbarao^ 
teristic odor. It seems that this procedure is esi>ecially 
useful in gunshot wounds of the abdoiuen. 



Injection of Water per Amim. 
This is done by means of a rectal tube and a founi 
syringe jirovided with a scale indicating the amount of 
water used. In case of stricture, especiallj- of tlie lower 
portion of the colon, the quantity of water which can be 
injected is not great, while ordinarily from three to five 
quarts of water can be poured in. Inasmuch as even nor- 
mally some people are not able to hold large amounts of 
water in the bowels without experifinciug considerable dis- 
comfort, the quantity of fluid which can be injected with- 
out pain is not of great diagnostic value. Filling up the 
bowel witii water can also be made use of for the determi- 
nation of the position of the colon, as this organ will then 
give a dull sound. For this pnrposp, however, the proced- 
ure in question is not so good as the above-described meth< 
of inflation with air. 



ita^^ 



Lavaije of the Boicd. 
Lavage of the bowel in a similar manner as performed 
in the stomach has been recommended by Boeis ' for di- 
agnostic purposes. It ia best performed in the lateral 
posture of the patient after an evacuation of the bowels. 
The same apparatus as for gastric lavage may Ije used 
here. The rectal tube, which represents the stomach tub© 
employed in gastric lavage, is attached to a long piece 
of rubber tubing jirovided with a big funnel. The rectal 
tube is inserted as high up in the bowel as possible and 
then the water is poured in until the jiatient begins to 
feel some discomfort. As soon as this ia tlie case the fnn- 
I J. Boas: Dtutsclie A(T7l<>-Zeitiing, IBDj, N<is. 2 niitl ;i. 
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iiel is lowered auil tbus tlie wator returns. Tlie latter is 
uow subjected to a tliorimt^h examiBatiou. Normally the 
returuiug water appears jiretty clear or slightly turbid by 
the admixture of small particles of mucus, epithelial cells, 
uDd fecal matter. lu catarrh of the large bowel a coiisid- 
erable quantity of mucus ia fouud. Ulcerative processes 
accompanied by hemorrhages or by suppuration are ofteu 
reco({nized by the aiXmixture of either pus or blood in the 
wash-water. Occasionally exfoliated pieces of intestinal 
mucosa are fouud in the wash-wuter, and a microscopical 
examination of them may be of diagnostic importauce. 

Kxiiniiiialiiiii iif tfir Junvs. 

The examination of the faeces is of much service in dis- 
eases of the intestine. The fieces represent the end pni- 
dact of the digestive act, consiatiu^ of residue unsuitable 
for further assimilation. It i» evident that a thorough 
knowledge of the dejecta will throw light upon the nature 
of the activity of the iutestines- 

The normal fieces consist o( changed and unchanged 
remnants of food, Imcteria, traces of digestive juices, epi- 
thelial cells, and salts. The iinautity of the fieces for 
twenty-four hours varies greatly with the kind of fooil 
taken. In a mixed diet it usually amounts to from four to 
seven ounces. The color of the fieces is usually dark brown 
owing to changed bile pigment, the bilirubin having be- 
come changed in the intestine into urobilin. The diet lias 
great influence upon the color of the fipcea. Meat prtj- 
ducea a dark brown, milk a light yellow color, cacao a 
more or less brownish-red, huckleberries and claret a dirty 
black-brown color with a greenish liue. The salts of iron 
and manganese give rise to a darker color than the usual 
one, while bismuth produces a mare or less blackish color. 
Acording to Quincke, nil tbene metale are reduced to 
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oxydule cotnbiDationB which are lespousible for these 
colore,' while the former 1>elief that these metaU formed 
flulphides is not correct. Calomel freqtieatlj' produces a 
greenish hue, while eeuua, sautouiu, gauiboge, and rhubarb 
give riae to an intensel.y j'ellow color. 

The fseces are normall v Homewfaat soft in consistency and 
have a sausage shai>e. In abnormal conditions the con- 
sistency may be changed in two directions. The dejecta 
may be greatly hardened and appear in small balls, or in 
the form of very thin cylinders. On the other hand, the 
stools may be abnormally mushy or even liquid. The 
hardened stools which occasionally show grooved im[>re6- 
eiouB from the tienia enli bear testimony to their long 
Bojoum in the intestine, thus being exsiccated from the 
complete absorption of water. They are, however, by no 
means characteristic of a stenosis of the intestine. Very 
soft dejecta may be either watery, as for instance in 
cholera nostras or asiatica, or they are mixed with mucus 
which can be easily seeu when pouring the dejecta into s 
glass and inverting it, when the mucus as a rule adheres to 
the snrface of the vessel. 

Odoi'.—The characteristic odor of the fseces is normally 
caused by akatol and also to a less degree by indol. The 
fecal odor may be increased whenever tlie fsecea have been 
retained much longer than normally in the intestine. On 
the other liand, fisces occasionally present very little or no 
odor when their sojouru in the intestine has Ijeen very 
short. As a goo<l instance of tbe latter variety the so- 
called rice-water movements in cholera nostras and cholera 
asiatica may be mentioned. Movements witli a fetid odor 
occur principally in malignant growths of tbe large bowel 
accompanied by ulcerative processes. 

Bemuantu uf Foot! hi Ihv Ffecen. — Undigested remnants of 

'Quincke: MOticbner mwlwinistlie WoclicDscluifi, 1396. Ni.. 3iJ. 
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food, maci'o»copicall,t viaible, occur iu the imces. Nur- 
mally, however, oiil.v Binall particlea of vegeUible Bub- 
BtaDces, like potatoes, asparagus, spinacb, jieaa, etc., are 
fouud, while remnauts of meat caaoever be discovered with 
the naked eye, Iu case particles of lueat are visible, it m- 
ilicates a severe lesiott of the iutestinal tract. If large 
amouBts of uDdigested fooil (even vegetable matter) are 
present in the fteces. it is also an indication of an existing 
severe lesion. Connective-tisBue fibres appearing unal- 
tered in the fawes, according to Schmidt,' indicate a de- 
ficiency of gastric digestion. 

Abnormal adntix/nres frequently occur in the fuxies, and 
are occasionally of great diagnostic importance. Thus, 
blood may be fouud either in its fresh condition (red) or it 
may be very dark but not coagulated. In both instances 
the blood comes from the lower portions of the large bowel. 
Sometimes the blood api^ears iu a more changed and de- 
composed form, giving the faeces the apjiearauce of tar. In 
this instance it originates from the higher jiiirtious of the 
bowels or from the stomach. 

An mhtixtiirc of jitin in the dejecta which can he macro- 
Bcopically recognized oct^urs only in instances in which pus 
exists iu the lower portions of the large intestine. For if 
there is pus present iu the higher portions of the bowel, it 
iB nsaally changed before its exit in such a manner that 
it cannot be detected unless the amount ia very ronsider- 
able. 

Fragments of tuntfir (^(Ayyti or i<■^rll oflf particles of can- 
cer) are occasionally fouud in tbe dejecta. A thorough 
examination of these may l>e of great heli» in the diagnosis. 

MiicuB, although a normal conatitueut of the fii-ces, can- 
not be discovered in large amounts under pbyBioIogical 
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uooditioiis. Macroscopically visible inuciis may i 
tlie followiiig foruia : (1) It may suriDuud the fecal matter 
in the form of a glaasj lajer. Tliis usually imUcates a 
diseased condition of the lower portion of the bowel, (2) 
The luucus may appear iu the form of membrttues and may 
be evacuated either alone or after a fecal evacuation. This 
often ciccnrs in membranous enteritis. (3) Themucuamay 
appear in a masliy movement having ayellowish'colottttiou 
and be well mixed with fjeces. If a gluas rod is dipped 
into such an evacuation the mucus adheres to it. (4) The 
mucus exists in small particles visible with the naked eye 
and Boating in the watery dejei-ta. All these varieties of 
mucus with the exception of {'2) indicate the presence of a 
catarrhal condition of the intestine. 

Intestinal parasites also occur in the fieces, and their 
discovery may elucidate the diagnosis. 

C/tcmii-al Examinalivn of the Fteves. — The i-eactioit of the 
fffices is normally neutral or slightly alkaline. Under a 
diet rich iu vegetables, however, it is slightly acid. In 
cases iu which there is an occlusion of the bile duct so that 
it does not empty into tlie intestines the reaction is strongly 
acid. The test for the reaction is best made by means of 
litmus ija])er. The reaction at the surface of the fecal mat- 
ter may be different from that in the interior. It is there- 
fore best to test both. 

The amount of acidity or alkalinity of the fseces can be 
determined by mixing 10 to 20 e.c. of the fresh fecal matter 
with about 100 o.c. of distilled water. A drop of a phenol- 
phthalein solution is added and as much of a decinormal 
solution of either sodium hydrate or sulphuric acid until 
the red color appears, or if the alkalinity has to be deter- 
mined, disappears. The reaction of the foicea is, however, 
not of much diagnostic value. 
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Tegte fill- Mucin. — Accordinn to Hoppe-Sejier, mticiti 
foriDB one of the priDcipal constitueuts of tlie fiuces. In 
order to test for it the fiecea are tliorouyhly mixed with 
water and au eqnal rolume of milk of lime, allowing the 
mixture to stand for several hours. It is then tlltered. 
Acetic acid is now udded to tlie filtrate, hi the presencs 
of mnciD a precipitate forms. In case particles of sus- 
pected mucus are visible within the fteces, they can lie 
examined separately iu the following manner: AsmaU flake 
of the mucus is dissolved iu a we^ solution of putasBium 
or sodium hydrate, and acetic acid added. If the precipi- 
tate remains undissolved after tlie addition of the acetic 
acid in excess, it proves the presence of mucin. Inasmuch 
as oucleoalbimiiu also yivea the reaction just described, 
the positive proof that tlio jirecipitate is due to mucin is 
afforded by heating it in a diluted mineral acid to the bciil- 
ing-poiat. If mucin is present the heat«d solution will 
contain a substance reducing copper oxide. Another very 
useful test for the presence of mucin consists in staining 
the flake of fecal matter resembling mucns with a weak 
triacid solution (Ehrlieh). The presence of mucus pri>- 
dnc«B a green color, while if the fluke consists of albumin, 
a red color arises. This test, first descril>ed by Pariser,' 
I have found of practical value. 

Albimmi. — \ii order to examine the fwces for albumin, 
they are treated repeatedly witk water slightly acidified 
with acetic acid. The watery extract is filtered several 
times and the filtrate examined for albumin according to 
the methods used iu examinations of the urine for this 
substance. The addition of acetic acid and potassium ferro- 
cjanide, however, is Ijest suited for this purpose. Under 
Dormal conditions there is no albumin present in the faices. 
' PftHser : Deutsclic medicinisebe WochcuHclirift, 1893, No, 41, 
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Von Jaksch ' found it present in typLoitl fever, in iBolatetl 
cases of acute euteriti», and iu chlorosis. 

Propqitoiie and Pfpfvie.—AiteT tbe teat for albumin has 
been made with negative result, the watery extract of the 
fieces is treiited with phosi>liotuny8tic acid, tbe precipi- 
tata ililuted with water and sodium hydrate and a small 
amount of a weak solution of snlphate of copper added. 
A purplish-red color (biuret test) shows the presence of 
both proiieptones and peptoueB. If it is desirable toascer- 
tain the jiresence of [wptones separately it is 'necessary to 
first precipitiite the propeptone by tlie addition of a large 
amouut of ammonium sulphate. In normal dejecta Von 
Jaksch never encountered peptone. Pathologically he 
found it in typhoid fever, dyaentery, tuberculous uloer ot 
the intestine, and in perforation peritonitis. 

Ciuiiohydntles. — In order to test for the presence of car- 
bohydratee, the faaces are subjected to distillation. Tlio 
residue is extracted with alcotiol and ether; the extract is 
then boiled with water, filtered, and agaiu boiled with the 
addition of dilute sulphuric acid. This solution is then 
subjected to Trommer's or Ny lander's test for the presence 
of reducing substances. 

In order to ascertain whether starch is present the 
watery extract of the fieces is examined with Lugol's solu- 
tion, the presence of starch jiroducing a blue color. 

If the dejecta be examined for the presence of sugar, then 
a watery extract ot the fecal matter can be directly tested 
with the usual sugar reagents. Normally neither starch 
nor its derivatives (sugar) are found, 

Schmidt' suggested testing the watery extract ot the 
fecal matter with regard to the amount of gas developing 

' VoD Jukecb : " Kliniscbe Diagnoatik. " 

'Ad. Sclimidt: Berliner kllDiache Wocheaschrift, 1898. No. 41. 
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through fermeutatioD. For this purpose Schmidt puts the 
watery estract of the ffeces iuto fermentation tubea (similar 
to the fermentation saccharometer) and keeps them at blood 
temperature. The greater the auaount of gaaes developing 
iu the cjlindrieal part of the tube, the greater the evidence 
of disturbances within tlie intestine. The greater jtropor- 
tion of the gas consists of t;arbouic acid and is due to its 
formation from the carbohvdratea existing in the fecal 
matter. In order to be able to judge more accurately from 
this teet, Schmidt examined hia patients after a certain 
diet which they had been taking for several days. It con- 
sisted of 1,560 c.c. of milk, four eggs, three zwieback, one 
plate of barley soup, one plate of flour soup, and one cup 
of bouillon a day. UTiile Schmidt asserta that whenever a 
considerable amount of gas is found in the fermentation 
tube this indicates a real disturbance of the intestine, S. 
Basch,' who has made a thorough study of Schmidt's 
method in a considerable number of cases, is of the opinion 
that on the one hand a considerable amount of gas may be 
found in cases without any apparent intestinal lesion, and, 
on the other hand, grave disturbances of the intestine may 
show a total absence of gas. Inasmuch as Schmidt's fer- 
mentation method is certainly complicated and its results 
are not of great diagnostic value, I do not believe that it 
will ever come iuto practical use. 

Fat. — The presence of neutral fat and fatty acids is de- 
termined in the following manner: The fsecea are treated 
with a considerable amount of ether ; the latter is separated 
and evaporated in a water bath. The fat if present then 
remains and is visible. In order to show the presence of 

*S. Basch - " Welcbe klinlsche Beileutung bezeiclinetdieBcbmidt'iclHi 
Olliningsprobe der Faeces?" Zeitsclirifi I. klia. Med., Bd. 87, Hufl 
SaDd6. 



DISEASES OF THE INTESTINES. 

soapo which (la u<jt lUaaolve iu ether, another portion of 
fecal matter is urat treated with acida which split up the 
soaps and then estructed with etlier. The ciuantitative de- 
termiDatiou of the amouut of fat ami nf ita different com- 
ponents is somewhat complicated and of not much service 
clinically. Those interesteil in the subject may look up 
Von Noorden's "Beitriigfl zar Lehre vom Stoff wechael, " 
Heft I., p. lOD, Berlin, 1892. Normally fat is never per- 
ceptible macroscopicttUy in the ffeces unless after the in- 
gestion of very large quantities. It may then be visible in 
small portions of pea size. Patliologically fat may exist 
in very large quantities in tlie fecal matter and give it 
a grayish silvery api>earaucp , the so-called intty stools, 
This frequently occurs iu diseases of the pancreas, and 
also whenever the absorption by the lymphatics is greatly 
disturbed. 

Blood. — Fresh blood from the lower portion of the intes- 
tine, and also from the higher poiiions of the bowel if pres- 
ent iu large amount, is easily recognized by its macroscopic 
appearance. Often the microscope will reveal well-pre- 
served red and white blood corpuscles. Sometimes, how- 
ever, the blood is changed to such a degree that it is not 
easily recognized. Here various tests are required in order 
to prove its existence, the same procedur&s being used as 
for the discovery of blood iu the gastric contents. The 
hiemiu test which is chiefly used is made as follows: A 
small particle especially suspected of containing blood is 
dried and powdered and a portion of it put on a slide. A 
trace of sodium chloride is now added and a drop of glacial 
acetic acid poured over it and thoroughly mixed. A cover- 
glass is now put over it, the specimen is slowly heated, and 
after cooling examined with the microscope. The piesenoe 
of hiematin crystals shows that there was blood. 
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BUe Figment. — Under normal conditions no uncLauged 
bile pigment is found in tlie fieces. In catarrhal conditions 
of the amall intestine it has been Irequeutlj' detected. Tbe 
presence of bile pigment is ascertained iu tlie fallowing 
manner ; A particle of Ligblj- colored tet^al matter is brought 
into contact witU a drop of fuming nitric acid. The yellow 
color usually jfasses tlirougli the various colora of the spec- 
trum—red, violet to green. In some instances a green 
discoloration appears at once. Tbe test for biliary pigment 
may also bo made as follows: Tbe fieces if liiiuid are 
filtered tljrough filter paper, and if not liquid a waterj' 
mixture is made and filtered. When the filter paper is 
dry a few drops of nitric acid are poured on it. The colors 
just mentioned api>ear in tlie form of rings, if bile pigment 
is present. Still another test is as follows : A small quan- 
tity of the fluid dejecta is treated with a concentrated 
watery solntiou of sublimate. If the fsK^es contain biliary 
pigments in consiilerable quantity, the entire mixture turns 
green. If, however, the biliary pigment is adherent to cer- 
tain small fecal particles then these alone turn greeu. 

Bilianj Acidx. — AMienever biliaTy pigments appear in tbe 
dejecta, biliary acids, as a rule, accompany them. The 
presence of biliary acids is best revealed by Pettenkofer's 
test, and is made as follows: A small quantity of fecal 
matter is thoroughly treated witli alcohol, which is then 
evaporated. To the residue a weak watery solution of bi- 
carbonate of sodium is added, and to this mixture a small 
quantity of cane sugar and a few drops of sulphuric acid. 
When biliary acids are i)resent a characteristic red or pink 
color arises. 

l/rohiliii. — Normalh the biliary pigment within the in- 
testinal tract becomes changed into urobilin, which is the 
principal factor of the characteristic brownish color of the 



fieces. The best test for the presence of urobilin is 
Fleischer's ' procedure which is as follows: A small quan- 
titv of faeces is put iiito a test tube aurl a small amount of 
alcohol with a few drops of hydrochloric or acetic acid 
added ; the mixture is then left unLliHturbed for a short 
time. The presence of urobilin produces a yellow or 
brown color, the latter, if present in large amount. I£ 
the alcohol is now poured out and a few drops of sodium 
hydrate added, as well as a small quantity of a chloride-of- 
zinc solution, there appears, according to the amount of 
urobilin, a more or leas greenish fluorescence in direct rays 
of light, while in transmitted light the fluid appears pink 
or yellowish-red. If the watery extract of faeces to which 
some ammonia has been added is Altered and chloride of 
zinc added, the presence of urobilin produces a pinkish-red 
precipitate. If this precipitate is filtered under addition 
of alcohol containing some ammonia there appears a more 
or less greenish fluorescence {Schmidt's' test). A small 
piece of fecal matter is treated with a concentrated watery 
solution of sublimate and thoronghly mixed with a glass 
rod. The presence of urobilin gives rise either imme- 
diately or a little later to a pinkish-red color, while biliver- 
din, if present, produces a greenish color. 

Normally urobilin is present in the fieces. Its absence 
is obsen'ed only in pathological conditions. 

.irhaUr Stool. — The acholic stool presents a grayish- 
white, ashy gray, or clay color. It is usually of a soft aalve- 
iike oouaistency. It occurs (1) in conditions in which 
there is a total absence of bile in the intestine, and (2) 
whenever the absorption of fat is greatly impaired. Until 
very recently the grayish-white color has been generally 

' R. Fli'lsctiir . "KraDkheitendesDsnns, 'p, 1160. Wieabaden. 189«. 
■A. Schmidl- VerhRudluugeQ dea Cougresses t. Inoere Hed., 1885. 
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ascribed tn the absence of biliary pigments and their modi- 
fications (urobilin), but Fleischer and Bunge ' Lave conclu- 
Bivel^- shown that the whitish color may be observed in 
faeces containing urobilin, the color being due to the pres- 
ence of large amounts of fat. In the latter instance the 
stool, att«r being treated with larye amounts of ether, thus 
separating Ute contained fat, aaaames a brownish color. 
This I can confirm also from my own experience. 

Ferments.— la order to uscertuin the existence of fer- 
ments in the fteces a glycerin extract of them may be made 
or the fecal matter may be directly mixed with water con- 
taining a small [)roportion of thymol, and filtered. The 
filtrate, or the glycerin extract, can now be directly tested 
for the jiresence or absence of the different ferments, tryp- 
sin and diastase. In onler to test for trypsin the fecal 
filtrate is made alkaline by the addition of bicarbonate of 
Bodinm and a few flakes of fibrin are added. The solution 
is kept at blood temperature for a few hours and then tested 
with potassium hydrate and a weak solution of sulphate of 
copper. If trypsin is present, a pinkish-red color will 
arise in cousecinence of the peptone which has formed 
(biuret test). In order to test for diastase, a few cubic 
centimetres of the filtrate are mixed with about half the 
amount of a starch solution and kept at blood temperature 
for half an hour. The mixture is now subjected to Fehling's 
or Trommer's teat for the presence of sugar. Normally, as 
a rule, these ferments are absent, but in pathological condi- 
tions, especially in diarrhoea, thej are frequently found. 

Concretions. — The fceces occasionally contain concretions 
which may be of diagnostic importance. In order to de- 
tect them, especially if they are small, the fseces must be 
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ihorouglily mixed w-itli warm water mid pnured tlirougli a 
large sieve. While tLe fecul matter is on tbe sieve some 
more water is added and llie mass constantly stirred with 
a woodeu stick. Au,v concretions present will thus be dis- 
oivered remaining ou the surface of the sieve. 

Recently Boas and I have each constructed special stool 
sieveis for the same purpose. Boas' ' apparatus consists 
of two hemispheres, one fitting intti the other, the lower of 
which forms the sieve. In the upper hemisphere are two 
openings, a larger one to admit water and a smaller one 
through which a glass rod tar stirring the fteces may be 
introduced. Boas baa enhanced the value of this appara- 
tus by using it in the examination of the fjeces not only 
for gall stones, but also for undigested food reninanta. 
Boas expresses himself as follows; "The apparatus serves 
the purpose of easily isolating substances that are indi- 
gestible or that have escaped digestion by tbe stomach or 
bowel, and of rendering them in this wiiy more easily 
accessible to ;i gross and microscopical examination. It 
also serves the purjiose of viewing in tbeir whole extent 
jMitbological admixtures to the stool, such as mucous con- 
crements, and entozoa and of examining them in all di- 
rections. The whole procedure lasts from ten to twenty 
minutes." 

Every physician who has at heart the examination of 
the bowel function will receive with interest this new ap- 
paratus of Boas. Tbe constant stirring of the fiecea with a 
glass rod seems to be somewhat tiresome. I ' have, there- 
fore, devised another apparatus which I have used for 

'J. Boos; 'Ein Sluhlsitb ." I>cutacbe niwliduischc Wochenschrifl. 
IBM. No. 38. p. 583. 
' M. Einhoru: "A Now Slool Sieve." K. T. Med. Journal, August 
^J4llt. lOOI. p, 378. 
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some time for tbe same purpo«es as Boag, and whirli 
seems to me to have some advantages over Boas' stool 
sieve. The apparatus (Fig. Ill) is composed of three 
parts: 1. A flour sieve (Fig. lU. B). 2. A eover (Fig. 
Ifi, A) provided with a large opening (Fig. If!, C). 3. A 
tripod (Fig. )G, D). The flour sieve, which is the princi- 




pal part of the apparatus and which may be used for the 
ipxamination of fa>cea without further additions, consists 
i>f H cylindrical vessel the bottom of which is formed by a 
hemisphere of fine wire gauze CFig. IT, O). In this cyl- 
inder ia au appliance for stirring (Fig. 17, F), consisting 
of two circular wires placetl at right angles and one 
straight horizontal wire whicli, perforating the cj-linder, 
ends outside of it in the handle (K). By tuniing this 
handle the stirring apparatus is put in motion, and, 
tbe wires running close over the wire sieve, the fieces 
are constantly brought in contact with the latter. In 



62 DISEASES (IF THE INTESTINES, 

tho preeeucG of water » cunstant waebing and sej 
tion into fine particleB of the brittle fteees takes pli 
These finely separated substances flow off with 
water through the sieve, whereas coarser particles remain 
behind. 

Method of Examinaiioii. — The faeces to be examined 
are put into the cylinder (B), the cover (A) is put on, and 
the apparatus is placed upon the triptJii (/>), The appara- 
tus being placed under a water faucet, the water is allowed 
to mn directly into the opening (C) of the cover. At tbe 
same time the handle (E) is constantly turned. Tho 
whole process is usually termiuated in from three to six 
minutes. We now notice that the water runs off clear. 
Wo then take off the cover and inspect the residue on the 
wire gauze. In a normal stool the remnants are verj' 
small, as I have determined b}' several examinations. They 
consist of small pieces of cellulose, connective-tissue shreds, 
and some fruit pits, the total quantity usually not exceed- 
ing half a tablespoonf ul. In pathological cases the resid ue 
is at times increased. With this mefbod of examination 
undigested substances and concrements are very easily 
found. 

Method of Ascertaining the Motor Function of thp 
Jntesline.^By means of the stool sieve it is easy to dis- 
cover any foreign, indigestible matter passing through the, 
alimentary tract. This can be utilized for the determii 
tion of the motor function of the digestive tract, 
test is made as follows : Patient is given from three to five 
small porcelain pills in a capsule after breakfast. There- 
after the fecal passages arc examineil separately on the 
stool sieve and the time is noted when all the porcelain 
globules have been recovered on the sieve. The longer the 
time required for this purpose the slower the motor func- 
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tion of the iutestiite, and vice versa. Normally it takes 
from twenty-four to forty-eiglit hours for the expulsion of 
all the porcelain globulea through the rectum. 

The followiDg different coucretions may be met with iu 
thefiecea: (1) Gallstones; (2^ [winereatic calculi; {3} eD- 
teroliths ; (4) coprolithB ; (S) foreign bodies. 

Biliaj-y cak-uH are easily recognized wheii they attain 
oonsiderable size. Wien they are very small, however, 
their recognition is somewhat more difficult. The princi- 
pal constituents of biliary calculi are cholesteriu and bile 
pigment in conjunction with lime. 

The small concretions (sand) suspected to be of biliary 
origin should be examined iu the following way : About 
2 gm. of the mass is well powdered and treated with 20 
c.c. of ether, thoroughly mixed and filtered, the filtrate 
evaporated and tested for the presence of cholesteriu iu the 
following manner: (n) Pai't of the residue is dissolved in 
hot alcohol and put aside on a ijorcelain dish for spontane- 
ous evaporation. The precii^itate is examined under the 
microscope. Crystals of rhomboid shape with a ragged 
edge are characteristic of cholesterin. (Ii) Another por- 
tion of the residue is directly put on a slide, a drop of 
concentrated sulpliuric acid added, and covered with a 
cover-glass. The cholesteriu crystals assume a carmine 
color at their margins. K now a drop of Lugol's solution 
is added a nolet color arises. (*) Another portion of the 
residue is treated with hydrochloric acid and a trace of 
chloride of iron and evaporated. If cholesteriu is present 
a bine color arises. The residue of the original ether mix- 
ture is treated with diluted hidrochloric acid, heated, aud 
extracted with chloroform after it has cooled off. The 
chloroform extract is now tested with Gnielin's rpactiou 
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(fuming citric acid). TLe preaeuce of bile pigment 
duces the well-known change of colors. 

Pancrmtic Calculi. — Pancreatic calculi usually hai 
rough surface, are brittle, and may be faceted. They 
soluble in chloroform and produce on evaporation an aro- 
matic odor iMinich'). Bile pigment and choleeterin are 
absent. 

L'lilerolitJis or calculi formed in the small intestine usu- 
ally consist principally of inorgauic salts (lime, magnesia). 
They are light in color and ordiiiarilv of small size. They 
occasionally fom] after au extensive use of mineral medica- 
ments (lime, magnesia, etc.). They hardl,\' ever give ri 
to intestinal obstruction. 

Cojtrolithn or fecal calculi are found in the large \)o\ 
principally in places in which there is a retardation in tl^ 
passage of the fssces. Thus they are encountered in the 
cifcum, in the appendix, in sacculations of the colon, and 
iu the rectum. The coproliths are of 8toL_\- hardness and 
of sausage shape. They usually show on section concen- 
tric rings. Occasionally they attain considerable size and 
may give rise to obstruction of the bowel. 

Foreign Bodies. — Foreign bodies which have been swal- 
lowed may pass through the entire intestinal tract and b» 
elimiuatetl in the fteees. Thns pieces of bone, coius, mar- 
bles, needles, and all kinds of foreign substances may be 
found in the stools. In rare instances concretions nf shellac 
are discovered in the stxiols of patients who have drunk 
furniture polish, the shellac fonoiug concretions after the 
absorption of the alcohol. Hair balls may be found in 
patients who habitually bite off and swallow hair. 
■ Mfaitli : BerliDt-r klin. Woclieosclirift. 1894, ] 
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Mlcrnampical Examination. 

The toicroscopical examinatiou of the iaxes is occaaioDally 

of assistauee in establishing the tliaguosis. With Ewald ' 

I do not think it necessary to examine niicroscopically the 

feces of every patient preaeutiug intestinal symptoms. In 
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cases, however, iu which the diEtgnosiu is not quite clear 
and the symptoms point to au iiiteatinal lesion, a micru- 
Bcopical examination of the fieces sliouhl be made. 
Diarrboeal stools may be examiued under the microscope 
'0. A. Bwald: "Diseases of the lutestinea. " Twentieth Centui; 
Practice of Medidoe, vol. li., p. 113. 
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without any further preparatiou. Solid fpcal luatter i^ 
examined hj taking a small imrticle of the tteces, puttiiig it 
on a slide, and mixing it thoroughly with a drop of physi- 
ological salt solution. In order to avoid the unpleasant 
odor, a small amount of a watery one-per-cent formalin 
eolation may be fii'st added to tlie fecal matter. The mici 
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SGOpic picture of the normal f^ces varieB greatly according 
to the diet. In people living on a meat diet no vegetable 
residue will be seen, while there will be no remnants of 
meat in people subsisting on an exclusively vegetable diet. 
In case of a mixed diet there will be i-eumants of both in 
the stool. A mixed diet will reveal the following apjieftr- 
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ances: There will be u large number of plant cells, the 
remnants of various vegetables aud fiuite, Tliey are usu- 
ally of considerable size, present peculiar shapes, and can 
be easily differeutiated from animal cells (Figs. 18, 19, 20, 
21). The peeia of pears aud apples and of pruues com- 
monly pass out iu tlio stool entirely unchanged. Notwith- 
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standing the presence of these plant cells in the stools 
starch, as a rale, is absent. Thus the microscopical sjieci- 
men when staiued with Lugol's solution will sltow no blue 
color. If, however, starch appears in a stool in well-pre- 
serred granules, it is nlways pathological, indicating de- 
ficient digestion. Minute fragments of meat are found 
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in small qnantity in the ntools. Although considerably 
changed the muscles can be recognized as such, and the 
transverse markings canoften benoticed. Frequently they 
present a yellowish tinge from biliary pigment. Connec- 
tive-tisBue fibres and also elastic fibres are occasionally met 
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with, both being quite resistant to the action of the d 

live juices. Tlie presence of numerous pieces of meat in " 

the stool is pathological. 

i^fli.— Microscopically fat can be detected in the fceoes in 
the form of colorless small globules which may exist in 
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large nnmljers after au excessive milk diet or in tbe 8ba}>e 
of Bmall needle-eliapeil crystals, or again in tbe form of 
sbeaves. The small crystals of needle shape usually occur 
eiugly, and consist mostly of fatty acids, while the sheares 
consist of fatty soaps. The fatty-acid crystals melt and 
disappear when heated, while the soaps remain unchanged, 
Ether likewise causes a disapiiearance of tbe fatty acids, 
while the soaps remain unchanged. Rieder ' suggests the 
nseof the dye stuff Sudan 11. (C,,H,,N,0) in a concentrated 
alcoholic solution for the differentiatifin of the fats. This 
dye stains plain fat bright red, while crystals of fatty acid 
and of lime and magnesia soaps remain unchanged. Wiile 
normally these different forms of fat api>ear iu very scanty 
amonnts in the freces, they may be found considerably in- 
creased under pathological conditions (affections of the 
liver, pancreas, and acute enteritis). 

Cnjxtah. — Besides tbe crystals of fatty acids and their 
soaps tbe following crystals are met with in the fieoes: 
oxalate of lime appears in the well-known envelope form of 
varying size, especially after a diet consisting principally 
of vegetables. Calcium carbonate occasionally occurs iu tbe 
form of amorphous granules Or dumbbell-shaped crystals. 
Xeutral phosphate of calcium and ammonio-msgneaium 
phosphate crystals are often present and can be readily rec- 
C^nized, the former occurring in more or less well-defined 
we^e-Bhai>ed crystals collected into rosettes, the latter pre- 
senting tbe well-known coffin sha]>e. They are soluble in 
acetic acid. All tbe crystals just mentioned are found in 
normal as well as in pathological fieces, and have no diag- 
nostic importance. Bismuth crystals: when bismuth is 
iatemally administered it is usually fouud iu the f^ces iu 
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rhomboid crystals of a dark-brown or almost black < 
(Fig. 22). Heematoidiii crystals are occasionaLty encoan- 
tered in severe catarrlial conditions of the intestines or 
shortly after intestinal hemnrrbages liave taken place. 
They occur in small amorphous particles of an orange or 
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ruby red color, or in crystals of the rhombic system. 
CharcoHjeyden crystals of sjiermin phosphate, haWng 
the shape of grains of oats, are occasionally met with in 
the fi«ces and are of diagnostic importance. According to 
Leichtenstern,' these crystals are very frequently found in 
' Lelclitenatern: DcutaoLe nied. Woclituschrlft. I89S, No. SS. 
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the fteceB whenever in(<'stinal parasites (helmiutbiasis) 
exist. These crystals, however, occur also in other patho- 
logical conditions as in typhoid fever, dysenterj', tubercu- 
losis of the lunf^B. In rare instauces the Charcot^Leyden 
CTystala are absent in cases of lielrainthiasis. When they 




occur, however, they are an indication that the stools 
should be carefully watched for the jiresence of intestinal 
worms, 

Elemenla Derived from the Intestinal Wall. — Epithelial 
cells and also goblet cells occur occasionally in the fieces, 
bat only in scanty number (Fig. 23). They are very sel- 
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dom imcbanged with a ilistioctly visible nucleus; usuftUy 
they appear in a metamorphosed couditiou without any 
perceptible nucleus. Larger accumulations of epithelial 
cells may ha fouml in ileaquamative catarrhal conditioDs 
of the intestines. 




Sfoorf.^Blood in the fasces is occasionally easily recog- 
nized under the microscope, both red and white blood cor- 
puscles being present. This, however, is the fact only in 
hemorrhages of the lower portion of tlie rectum. In hem- 
orrhages originating in the upper portion of the largs 
bowel or in the small intestine, the blood cells are ubuj 
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already greatly cliaagcd and uot to he recognized as auch 
microscopically. 

Pun. — Pu8 corpuscles iu the dejecta occur in ulcerative 
processes of the intestines or whenever an abscess has 
discharged its contents into the bowel. Besides these 
two conditions, it is also met with in dysentery. The pna 
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GorpUBcles are then distinctly visible under the microscope 
(Figs. 24, 25, 20). [For the beautiful execution of the above 
drawings I am indebted to Dr. C. A. Elsberg of this city. J 
JtfMCTM, — Mucus is fre'jueutly seen in the dejecta under 
the microscope. It is recognized by its thread-like ap- 
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pearaoce (Fig. 27). OccasioDally it is alao amorphous. 
Thioniii colors mucus reddish- violet, while it stains other 
proteid substances blue. Mucaa is often present in ca- 
tarrhal conditions of the intestine and also in membranous 
enteritis. 
Pieces o/ Tumors. — In rare instances a small fragment of 




tumor ma; be found in the dejects. Under the minroecope j 
the structure of the mass will be seen and its character de- I 
termined. The result of such an examination may be of | 
great diagnostic importance. 
J/jc;o-fryo7its«(s.— Numerous micro-organisms are found 
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in the fieces normally as well as pathologically. Their 
number averages in daily evacuations fifty-three mllliardB. 
Sometimes ihey may reach as high a figure as (our hundred 
milliards. Beginning with the stomach the number of 
micro-organisms steadil.i' increases all through the intesti- 
nal tract down to the large bowel, where the maximum is 
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reached. The micro-organisms appear to be intimately 
connected with the physiological processes of digestion. 
This is true notwithstanding the valuable investigations of 
Nencki, Macfadyen, and Sieber," and Thierfelder and Nut- 

■Nencki. MacfBdyen. und Bieber : Arcliiv t. ex perimeu telle Patiio- 
logfe u. Pbarmakologle, Bd. 28, S. 301. 
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tal,' which have showu that normal digestion is poasibltf' 
even without bacteria. PatI to logically various kiuds of 
bacteria play a very important part. Besides certain spB- 
ciee of pathogenic bacteria, the micro-organisms normally 
sojourning in the intestine occasionally assume morbific 
properties. 

The different varieties of micro-oi^anisms in the intes- 
tinal tract have been thoroughly studied by Manual>ei-g,' 
who found fourteen different species of bacilli, niuesi^ecies 
of micrococci, and four species of schizomycetes. Of the 
latter saccharomyees cerevisiie are most frequently encoun- 
tered in the fseces. They are found in groujw foriuiug 
three or four buds, and assume a mahogany cok)r wlieu 
treated with Lugol's solution. Of the liacteria and cocci 
the following deserve special mention : 

The bficferiifm col! mnuuune, first described by Esche- 
rich,' occurs in the form of thin or thick rods being about 
0.4 /i in length. Some show motile power. They are well 
stained by the ordinary auilin dyes and decolorized by 
Gram's solution. Their colonies growing upon gelatin re- 
semble those of the bacillus of typhoid fever. 

The bacten'inti lartin aSroijenen tEseherich) greatly re- 
sembles the bacterium coli commune. It is frequently 
found in the stools of infants, and is now and then met with 
in those of adults. It is fonud in thick rods frequently 
lying in pairs. They are non-motile and have the property 
of causing fermentation nt milk, producing coagulatioo and 
formation of gas within sixty hours. 

■ Thierfelder u. Niittal . Zcitechrlft I. pliya. Clitiiiic. Bd. 2\. 8. 
u. Bd. 33. S Q\i. 

' MaoDBberg . " Die Bacterlea des Danns "^Notiiiiagel 's Erkronkun. 
gen des Darms. Wien, 189S. 

' Esclierfch : " BeitrBge ziir KeantiiiBS der Darmbacterien. ' MOndi- 
■ener mod. Woclionselir. . 1886. So. I., 43-45. 
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BaciUiis putrijirits coH (Bienstock ') forma slender rods 
3 fi in leii(^b. Tbi» bacillus energetically decomposes 
proteid substances in presence of air under tlie formation 
of ammonia, amin bases, fatty acids, tyrosin, phenol, indol. 

While all tlie above-mentione<l micro-organisms give a 
mabogauy or brown color witli solutions of iodine, there 
are a few varieties which give a blue color with this sub- 
stance. To the latter belongs tlie ianlliis butyriciis de- 
scrilied by Nothna.gel.' It is rod-shaped, 3 to 10 ," long 
and 1 .1 thick. It is often lemou-shuped. This bacillus 
is anaerobic and produces fermentation of starch, sugar, 
and cellulose, forming butyric acid and gas. The bacillus 
butyricua is often found in pathological conditions of the 
intdstiue, but occurs in small numbers also in normal ffeces. 

Of the pathogenic micro-organisms, cholera, typhoid, and 
tubercle bacilli are found in the fteces. Tlie cholera and 
typhoid bacilli causing infectious diseases do not belong, 
_ strictly si>eakinK, to the micro-organiams producing dis- 
eases of the intestine alone. The tubercle bm^illi, occasion- 
ally producing intestinal tuberculosis, are recognized in the 
ffficea by the same methods which are employed in the 
examination of the sputum. 

TREATJIENT. 
Dkt. 

The principles of diet are fully described in my book on 
the stomach. Here I will add a few remarks referring to 
the dietetic treatment of iutestioal diseases. As in the 
cafle of the stomach, acute intestinal disorders lasting a 

' B, Btenslock : ' Ueber die Bacterien der Faeces. " Zeitacbr. f , klin. 
Med.. Bd. 8. 1884. 

* H, Nnlbnagel : " Die QormBl in deni MenscheDdarm vorkommeaden 
ofedenten (pflaDzltcliea)OrgatiiBmeii." Zeitscbr. t. kliu. Med., Bd. 8, 
1B81. 
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few days or weeks must be managed according to tbe ijrin- 
ciple of rest. Very scautj and light foods (mostly liquid) 
should be given. In clirooic ailmeDts of tlie intestiiies the 
principle of rest may also be utilized occasionally for a 
short time, while as a general rule we should bear in miud 
the necessity of introducing sufficient quantities of food 
and gradually accustoming; the intestinal tract to the ordi- 
nary foods. 

In some instances it is possible to esert a wholesome 
influence upon the diaturbances of the intestine by appro- 
priate dietetic measures. This applies especially to dis- 
orders accompanied by constipation or by diarrhcea. 

I. Articles of diet irhlch increase the itttetttinal pei-istohia 
or 'laxative /otide" are the following: Most fruits, Ijoth 
raw and cooked, and fruit juices increase the peristalsis 
in consequence of tlie organic acids whicli they contain, as 
apples, pears, plums, pefjches, strawberries, gooseberries, 
dates, and figs. Most salads and garden vegetables also 
increase j>eristalsis, firstly, owing t<i the large amount of 
water they contain, and secondly, owing to the consider- 
able residue which is left undigested, as, for instance, 
melons, cucumbers, tomatoes, pumpkins, all kinds of cab- 
bage. By many of the latter foods the peristaltic action 
of the intestine is also increased on account of the forma- 
tion of acid and gaseous firotlucts. Fresh beer, cider, 
bonny-clabber, and kumj-ss act in a similar manner. Cold 
drinks of plain water or carbonated water act as mild ape- 
rients in some instances. Here a reflex action npou 
testinal peristalsis due to irritation must be assumed, for 
often a movement of the bowels follows very soon (a qai 
ter of an hour to one hour) after drinking. 

II. Articles of diet which diminish (he inteetinol 
xiahis or " cnnstiixifiiuj foods": (1) All substances con- 
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tdiuing a considerable portion of astriiigent agents, par- 
ticularl.v tannic acid, as, for instance, dried bilberries, 
French red wines (particularly San Bafuel winea), tea, ca- 
cao, the acoru preparations like acorn coffee, acorn cacao. 
(2) Foods whicb have a mucilaginous character and thus 
somewhat allay irritation al»o have a. slightly conatipatiug 
effect: Bago, tapioca, Ijarley, rice. (3) Foods which leave 
no residue whatever or very little residue, and thus exert 
no irritation. To these belong egg water (prepared by dis- 
solving the white of an egg iii some water), 8cra[)ed raw 
meat, mutton broth. 

Some floods manifest diflfereut action in diflferent iudivid- 
nals. Thus, for instance, milk is constipating in one i>er- 
soii and laxative in another, while in stilt others it has no 
special effect upon intestinal [leristalsis. 

Most foods have no marked iuflueuce upon the intestinal 
peristalsis. To these belong most kinds of meat and iish 
not too highly seasoned, the various meat powders, and 
most artificial fooils like meat peptoneaudnutrose, encasln, 
Bomatose, aanoae, eggs prepared in different ways, well- 
baked bread, wheatea or rye bread, crackers, zwieback, 
fats in small amounts, esjiecially butter. The preparation 
of the foods lias au important bearing with regard to its 
action upou the intestinal tieristalsis. The finer the foods 
are the leas irritating the;- will act, and the coarser the 
particles the greater the irritation they produce upon the 
intestinal muscular layer. Highly seasoned foods also act 
as a stiinulaQt of the i>eristalais. 

Id some severe conditions of the intestines the ordinary 
way of ingestion of footl must be avoided for a sliort period. 
Here artificial feeding is employed. Artificial feeding can 
be done in two different ways : rectal alimentation and 
Bobcntaneous alimentation. 
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1. Rectal AUmeitiation, — The rectum aud the greate" 
part of the large bowel should be emptied if possible be- 
fore injecting the feeding euema. The latter is bestaccom- 
plished by using a fountain syringe aud a soft- rubber tube 
which is introduced for about five to seven inches into the 
rectum. The quantity o£ the feeding enema may be be- 
tween five aud ten ounces. As feeding enemas the follow- 
ing substances are used : (n) The different kinds of pei>- 
touea and propeptoues in the market of which about two 
to three ounces can be dissolved iu sis to eight onnc^n of 
water. The different beef juices may also be dissolved in 
water and injected in corresponding quantities. (&) The 
milk aud ej<g enemas. These are mostly used. Their 
composition is as follows : Six to seven ounces of milk, 
one or two raw eggs well beaten up, one teaspoonful ot 
powdered sugar, and the point of a kuiteful of salt, The 
addition of pancreatiu (one tul>e of Faircliild pancreatin 
to one enema) will facilitate assimilation, (i-) Meat-pan- 
creas enema. Leube ' employ s enemaa consisting of well- 
chopped meat mixed with fresh pancreas. 

Besides these food enemas injections of water into the 
bowel are made in order to increase the amount of flnid in 
the system. These injections of water for the purpose of ab- 
Boriition are of great importance. Usually saline solntions 
are employed in quantities varying from one pint to one 
quart. The nutritive enema should lie given three or four 
times in twenty-four hours, and the water euemas tor ab- 
sorption once or twice a day. 

2. StiimlaneoKs AUmentatwn. — Iu diseases of the intM- 
tine special conditions are met with iu which neither the 
ordinary way of feeding nor rectal alimentation la possible. 

'Leiibe' Lejdea's "Handbucb der ErnObrungstbersple.' Bd, i., 
508, Leipsic, 1897. 
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Here au attempt must \m made to iutruduee uourislimeiit 
siibcntaneoiisly. Most fiKxl substances cannot l>e intro- 
duced imdertlie skin without iuflictiiig more or less injury. 
Two substances ouh- form an exception and are of practical 
value: (o) Olive oil. This can be injected subcutaueously 
to the amount of one ounce twice or three times a day. It 
is hardly necessary to say tliat the oil as well as tlie s\ ringe 
used for this purjiose should be thoroughly sterilized. A 
large-sized Pravaz svriuge is employed, and bnt little 
pressure exerted while injecting. This precaution is neces- 
sary in order to obviate anj' traumatism (tearing) of the tis- 
sues. The best jilace fur the injection is the thigh, (/i) 
Water. A saline solutiou is Rul^'ntaueously injected in 
amounts varying from one pint to a quart. This serves to 
increase the amount of fluid in the system. Tlie injection 
is made liy means of the fountain syringe to the end of 
which au aspirating needle is attached. The same pre- 
cautions as above are necessary. The saline injection 
may be employed twice or three times a day if necessary. 

Meihiiiiiail Frm-eiliii-es. 
/(yVc/wHs.— Injections into the bowel in tl]e form of clys- 
ters were used for curative purjKises even in old times. 
TLe regular syringe with its stiff end may, if forcibly in- 
serted, give rise to damage of the rectum. For this reason 
nowadays a sott-mhlwr rectal tube is employed, to which 
a fountain or Davidson syringe or any form of syringe can 
be attached. The tube Ijeing flexible cannot injure the in- 
testinal walls. It can also l)e introduced higher up than 
the ordinary hard-rubber end pieces of the fountain syringe. 
Instead of the fountain syringe a funnel apparatus similar 
*^ the obe ase<l in gastric lavage may be employed. For 
washing out tlie bowel Leube-Bosentliars ayplisnce for 
C 
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washing out the stomaeli can be u9ed to advantage. For 
irrigatiou of the bowel Kemp's hard-rubber rectal double- 
curreut irrigator cau be couvenieutly employed (Fig. 28). 

These injectious iuto the bowel are made for various 
purposefl : 

1. To produce an evacuation. About a quart of luke- 
warm water to which a teaapoonful of salt is added can 
be employed, or a piece of soap dissolved in the same 




Fia. SB,— Dr. B. C. Kemp'! 
ceo Ml tube of meml. 
beat ttiroDSii Uie miMiii lUTtH. 

amount of water. As a rule, it is not ailviBable to intio- 
dace larger quantities of water than these as they distend 
the bowel too much. In greatly atonic conditions, how- 
ever, in which a quart of water may be inefficient, an 
injection of from two to three (juarts will be required. In- 
jections of oil (olive oil or sesame oil) in quantities varying 
from half a x'int to one pint have been recommeuded by 
Fleiner, ' According to this writer the oil should be in- 
jected at blood temi)erature iuto the rectum when retiring 
and be retained over night While olive oil was used as a 
hixative injoctiou long ago by Habershuu ' and others, we 
owe its methodical use to Fleiner, to whom is also due the 
credit for having promulgated the method. Small injec- 
tions of glycerin (one or two drachms) in about an ounce 

'Flefoer: "Ueber die Beliandlung der Conalipoltou, " Berl. klia. 
Wocbenschr., 1803, Nos, 3 and 4. 
*Haberebon: "Discasea of llie Abdomen, " London, ' 
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of water caii also be advantageousl.v employed for prtMlQC- 
iog an evacuatioii of tbe bowels. 

2. lojectioiiB may be resorted to either to strei^theu 
the tonicity of the bowel, in which case plain very cold 
water in amounts of from one to two quarts can be em- 
ployed, or for medicinal purposes, i.e., for applying cpr- 
tain medicaments directly to the inteatinal mucooa. The 
drugs most frei|Ueutly used for this [>urpose are nitrate of 
silver, tannic acid, subuitrate oi bismuth, as astringents; 
thymol, hydroyen peroside, boracic acid, essence of pei>- 
permint, as disinfeotants. 

Massnge and Gymnaslic Exercises. — Massage is frequently 
employed in functional diseases of the intestine. Its field 
of osefnloeas lies principally in neurotic and atonic condi- 
tions. Massage should be applied by well-trained and 
experienced persons. Abdominal massage requires great 
care, as too rough manipulation is liable to do great harm. 
Gymnastic esercisps and sports are well adapted to stimu- 
late and strengthen the muscles of the abdomen as well as 
those of the intestine. Ewald particularly recommends 
rowing in boats with sliding seats as an exercise which 
gires definite results in chronic intestinal torpidity. Golf, 
billiards, horseback riding, bicycle riding, walking may 
also l>e included among the exercises contributing to a ton- 
ing op of the system. 

Eydrf'theraptj. — Moist applications in the form of either 
PrieBBiiitz's compresses or poultices are often of benefit. 
Prieesnitz's compresses are stimulating, while the warm 
fomentations serve as a sedative. The latter are applied 
to allay pain, the beat producing n temporary paralysis of 
the BQperficial sensory nerves. In.stead of either cold or 
warm compreeseB a rubber Img filled with either cold or 
hot water may be applied. When warm applications are 



DISEASES OF THE INTESTINES. 



rwiaired they can also be used in the form of the JapaneE 
hox. Sitz baths of various temperatures may be employed. 
A shower bath, especially over the abdomen, of cold or 
warm water or of alternating cold and warm water, is also 
of benefit. Many of these procedures may be combined 
with massage, and in this 
way the curative actioa 
is enhanced. 

Eledrifi/y.—Tlje fani- 
dir, galvanic, or frank- 
linic currents are em- 
ployed. All these three 
fan be used jiercuta- 
iieijusly; the first two 
,ilso intrai-ectally. The 
faradic cun-ent is mostly 
applied in atonic condi- 
tions of the bowel with 
the object of stimulating 
the motor function of the 
intestines. The galvanic 
current i s principally 
employed in painful intestinal afl'ections of ueurotio cbar^ 
acter. The frankliuic or static current may be advan- 
tageously used iu both conditions. For the intrarectal 
application of the current I use an electrode which iu prin- 
ciple is very similar to that of Boudet ' and consists of a 
perforated hard-rubber end piece in which is lodged a 
metallic button connected by means of a wire with the bat- 
tery. To the upper end of the hard-rubber j)iece is at- 
tached a soft-rubber tube leading to an irrigator and pro- 

■Boudet: Ciled after A. MatLieii: -TreatmeDt of DJKaaaa of tlu 
StODiiKb and laleaLiiiea, " New York, 1804, p. 171, 
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vided with a stopcock (see Fig. 29). Proceed as follows:, 
The irrigator is filled with water at blood temperature. 
The hard-rubber piece, or the rectal electrode, is smeared 
with vaseline and introduced into the rectum. Another 
plate electrode is moistened and placed over the abdomen, 
the stopcock partly opened, and the current applied. The 
water running from the end piece of the electrode into the 
bowel carries the electricity along with it. The electrical 
application should last from five to ten minutes, the 
amount of water used varies from ten to fifteen ounces. 
The outflow of the water can be regulated by the stopcock 
arrangement. I have applied both the faradic and gal- 
vanic currents with this apparatus and found it very con- 
venient. The faradic current may be applied as strong as 
the patient can bear, while the galvanic current should be 
used with the negative pole in the rectum, the intensity 
of current ranging from eight to fifteen milliamperes. 




CHAPTER III. 

ACUTE AND CHRONIC INTESTINAL CATA 
ACUTE INTESTINAL CATARRH. 

Sy>io»i/ms : Enteritis acuta; Catartlius intestinalis i 
tna; Acute diarrlitea; Cholera noatras. 

Dfjinition. — An inflammatory affectioa of the inteatiiM 
characterized by a Budden development of pains and more 
or less loose movements. 

Etiology. — Acute intestiual catarrh is one of the most 
frequent diseases. While it occurs more often iu infauts 
and children it is found in persons of all ages. 

The affection may attack the entire intestinal tract or 
may be limited to a ]jart oi it. Thus we may have a duo- 
denitis, jejuuitia, ileitis, typhlitis, colitis, and proctitis 
(inflammation of the rectum) , With regard to frequency 
the colon is most often affected. According to Woodward,' 
an iuflaiuuiutiou of the Bmall intestine alone hardl}' ever 
exists, a poi-tiou of the large bowel always being affected. 
Intestinal catarrh is either ^irimary (idiopathic) or second' 
ary when occurring as a sequel of other diseases. Acute 
enteritis may be due to a number of causes : 

1. It may result from the ingestion of heavy indigestible 
food, ice-cold drinks, and tainted meat or fish, nnripe fruit, 
stale or sour beer, ba<I water. 

2. Good food and drink taken in unnaually large quanti- 
ties may also produce this condition. 

' Woodnanl : ' Tlic Medical nad Surgical Hialoiy of tbe War of Um 
Rcbelllnn, " vol. i , pan 2. 
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3. AboBt of oT^anic aod inorganic BubstanceB may chem- 
ically irritate tlie intestinal mucosa and caQHe inflammation^ 
All the drastic remedies, like erotcm oil, colocyntb, jalaps 
etc., belong to tliese organic initating Bubstaoces; of the 
inorganic may be moutioued tartar emetic, areenic, lead, 
sulphate of copper, all tlie mercurial preparations, concen- 
trated aeids, and strong, caustic alkalies. 

4. Knteritia may be caused by mechanical irritants. 
Thns hardened Bcybala, biliary calculi, enteroliths, or 
foreign bodicB which have been swallowed, like large ker- 
nels of fruit or coins, may evoke inflammation. The 
catarrh accompanying intestinal -worms may also be placed 
in this group. 

5. Iut«8tiual catarrh is very often due to variations in 
temperature or to catching cold. It seems that the dispo- 
sition to this agent varies in different individuals. Thns 
some jieople get an attac^k of diarrliiea if they sleep uncov- 
ered during the summer and a drop in temperature occurs, 
the colder atmoajihere affectiuy the abdomen. Others, 
again, are attacked with diarrhoea whenever they get their 
feet wet. How the influence of cold acts in causing the 
enteritis is difficnlt to say. Some writers believe that the 
Barlden change in tlie circulation of the blood caused by 
the cold is the principal factor; others again exiilain it on 
the ground of a more favorable development of micro- 
organisms during the change of temperature. 

fi. An to- intoxication. Poisonous sultstances may develop 
in the intestinal tract and cause iliarrha'a. The enteritis 
following large bums nf the skin belongs to this group. 
Here the poisonous substance is probably formed at the 
site of the burned skin and carried by the blood cnrrent 
into the intestinal tract. 

Secondary catarrh of the intestine occnrs in almost all 
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acute infections diaeasea in tlie same way as gaatric catarrh. 
It is further found accompany iag heart, kiilney, and liver 
diaeasea, tuberculosis, diabetes, etc. Most organic dis- 
easea of the bowels are associated with intestinal catarrh, 
as cancer of the iutestiiies, volvulus, iuvagiuutiou, peri* 
tonitis, thrombosis. In this class of cases, however, the 
intestinal catarrh is of little imijortance compared with the 
primary affection. 

Morbid A)ia(oiny. — The anatomical changes found iu au- 
topsies are not always very well marked, and there is cer- 
tainly no esact relation between the intensity of the clioical 
symptoms and the severity of the pathological proceesea 
discovered. The mucoiia membrane of the aifected part 
of the intestine appears reddened eitlier over its entire ex- 
tent or only in spots. This red color is more pronounced 
around the follicles and patches, at the apex of the folds 
and of the villi. If the process is intense, extravasations 
of blood may be found. The mucous membrane api>ear8 
swollen, sometimes (edematous, often it is covered with 
tenacious mucus. Tlie villi and the solitary follicles are 
succulent and ap[>ear as whitish, small prominences sur- 
rounded by a red stratum (enteritis follicularis sen nodu- 
laris). If the process continues, these gray areas may 
rupture, and thus give rise to ulcerative lesions (follicular 
ulcers). Catarrhal ulcere also exist, however, caused by 
the loss in some places of the protective epithelial covering 
of the mucosa. Through extension of the inflammation in 
width and depth irregular losses of substance with under- 
mined edges are produced. Inflammatory irritation iu the 
neighborhood of these defects may give rise to polypoid 
growths, especially when the proceas has run a protracted 
course. 

Microscopically the vessels of the mucosa and sub* 
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luacijsa appear m a more or I 
extrnvasatiou^ oft^n exist between the glands of Lieber- 
koelm. The s|)aces betweeu tlie gliuuls are frequently 
widened and filled with an abundant accumulation of round 
cells. The epithelium of the mucosa has mostly disap- 
peared, e8i>ecially in the large bowel, But according to 
Nothnagel this may be a post-morteui pbeuomeuon and not 
always the result of inflammation. Deequamative jirocessea 
in the epitlielial laj er, however, occur during life caused 
by the catarrhal affection, for the changed eroded epithelial 
cells are fouud in the mucus voided with the stool. The 
glands ofteu apiiear altered with regard to their contour, 
being wider at their fundus and much narrower at their 
mouth, fre'iuently jiresentiug a flaek shape. The sult- 
mucomt tissue is iisually somewhat hyperplastic, otherwise 
not much changed. The muscular and serous coats are 
not affected. 

Si/jnjttomalvlogif. —Juteat'iasA catarrh usually manifests 
itself through a feeling of fulness in the lower part of the 
abdomen, colicky pains appearing from time to time, and 
diarrhoea. As a rule, no fever is present except in cages of 
a severe type. The number of the stools and their quality 
vary a great deal. In mild cases there may be only two or 
three movements in twenty -four hours; in severer cases 
fifteen to twenty diarrhoeal evacuations. The first passage 
as a rule still contains normal fecal matter iu its first por- 
tion, while the second part is of a mushy character. The 
next movements are senii-fliud, and at last entirely liquid 
dejecta ma.i- apt<ear. The first stool still has a brown color 
and the characteristic fecal odor, while tlie following evac- 
uations present a slightly yellowish color or even a grayish 
appearance, occasionally resembling rice-water. The latter 
are sometimes devoid of fecal odor, have an acid reaction. 
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and show a foamy surface. Mucus is almost always pres' 
eut. The fecal matter in its yellow parts contains, as a 
rule, uuchanged biliary subatauces wliich give a charac- 
teriatic Gmelin reaction. Microscopically undigested food 
particles may be discovered in larger than normal amounts; 
thus meat fibres and well-preserved granules of starch 
may be observed. A host of micro-organisms, epithelial 
cells, sometimes in contiguous groups, and mucus are 
found. Very seldom and only in severer cases small 
amounts of pua and red blood corpuscles may be dis- 
covered. Chemically peptones and sugar may be found in 
the dejecta. 

General SubJecHve Symptoms. — Aside from the diarrhceal 
movements and the unpleasant sensations consisting in a 
feeling of pressure and fuJuess in the abdomen mentioned 
above, there may in light cases be [lerfect euphoria; usu- 
ally a feeling of weakness exists which is especially marked 
in the lower extremities. A feeling of dizziness and slight 
nausea often also appear, especially shortly before and 
during evacuations. Vomiting may also occur, as a rule, in 
cases in which the stomach ia likewise affected or when tlie 
process nf infianimatiou is of a severer type (cholera uo&* 
tras). Tenesmus is frequently present, if the process ia 
in the lower part of the colou, even if not especially pro- 
nounced. This seems to be the result of the irritating 
action of the dejecta upon the rectum. 

The general symptoms above described are much more 
pronounced in children and very old people. Here the 
appearance of coUajiee (coltl estremitiea. blue liiw, and 
apathy) is not very rare. Marshall Hall ' has described a 
condition under the name of acute hjdrocephaloid disease 

' MiirsliBlI Itall ' " Diseases ntid DeraagemeDtB of tbe Nervous Syi- J 
teiii. ' London, IMl. p- 1S3. 
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which occurs in weak cLiUlren with acute enteritia. The 
hjdrocephaloid apjiears in cousetjueuco of severe attacks of 
gaatro-enteritis witii a temperature of 104^-106° F. There 
ia sadden collapse. WJiile tlie body ia hot, the extremi- 
ties become ice euld, tbe fontau^lles n'mk iu, the pulse 
becomes considerablj- accelerated, soft, aud often irregular. 
Id this conditiou the little patient lies apathetic uuless 
fiuddenly disturbed with colicky paius when he utters a 
cry. The pupils do uot react alike aud the coujuuctival 
redes may be absent. Sometimes paralysis of the rectum 
is present, which I have seeu in one case. In this condi- 
tioQ the patieut often dies within a short tijne from paraly- 
sis of the heart. 

Oli/eclive Symptotm. — The physical examination of the 
abdomen occasionally reveals on inspection a bloated con- 
dition and some spots tender to pressure. As a rule, the 
lower part of the abdomen, |>articularly the immediate 
neighborhood of the navel, is slightly painful on palpation. 
Occasionally there may be found il decided tenderneus, 
either in the right or in the left iliac region. Sometimes 
this tenderness may he quite pronounced in a line running 
across the abdomen between the margins of the false ribs 
(transversecoIoD). Palpation ofteuelicits gurglii^ sounds 
caused by intestinal coils distended with gas and fluid con- 
tents. This phenomenon is most frequently obeerred in 
both iliac regions. 

In patients with thin abdominal walls peristaltic move- 
ments of the small intestine may be visible either spouta- 
Deously or after paljiatory examination. 

The urine is voided in small quantities, is concentrated, 
and often shows Bosenhoch's reaction (Burgundy red color 
after boiling with nitric acid), aad also contains indican 
(this especially if the process involves the small intestine). 
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Casts and small amounts of albumiu are sometimes found.'l 
in the urine, esiiecialij in severer cases {Fischl '). 

Fever. — lu the greater number of instances there ia no 
rise of temi)erature during the course of this affection. In 
some cases, however, fever is <iuite a prominent symptom, 
and the disease may commence with violent chills and a 
marked elevation of tem|)erature (104°). The temperature 
may either fall suddenly on the nest day or after the lapse 
of a few daja, but it does not show that regular steady rise 
which is characteristic of typhoid fever. Fever is espe- 
cially met with in those cases of acute enteritis which 
caused most probably bj' infection (either pathogenic micro* 
orgauiema or tainted food). 

Localizallon of fhc Catarr/iat Process. — In order to find 
out what part of tlie bowels is esitecially affected the fol- 
lowing points are of value : 

A duodenitis may be recognized if the above symptoms 
are accompanied by icterus. Intestinal catarrh attended 
with a constant painful sensation in the right epigastric 
region, which, besides, is also tender to pressure, indicates 
more or less a continuation of the catarrhal process from 
the stomach to the duodenum. Pains appearing in thttf 
same region after extensive burns of the skin also point toi 
a duodenal affection, even if there be no icterus. 

Jejunitis alone or jejunitis and ileitis without any affec- 
tion of the large bowel can be diagnosed only with diffi- 
culty, for the principal symptom of enteritis (namely, that of 
diarrhcea) is as a rule absent. Hmall amounts of mucus well 
mixed with fecal matter, a considerable quantity of undi- 
gested food particles, and epithelial cells tinged with yellow 
bile pigment in the fieces, point to a catarrhal condition 
of the smidl intestine. Indicanuria is also oft«u present 

■FiHcbl: Prnger Vientljiibre««cbr,. 1878, Bd. 139, p. 87. 
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Acute colitis is chivriLcterizeil by painful sensatioiiB aud 
a greater temieriipss ou i>ressure over the entire colou, 
The utook are diarrliceal aud coutain large •juantitieB of 
ZQUCUB. The latter aa well as the fecal matter may contain 
nudecomposetl biliary jiigmeDt. Sigmoiditis, described by 
Jiayor' and later liy Boas' aud Matliewa,' means an iii- 
flatQinatory process iiivolviug tlie sigmoid flexure, and is 
ie«^uized by special tenderuess od palpation of this por- 
tion of the bowe), intense backache, and a frequeut dis- 
position to go to stool. 

Proctitis, or inflammation of the rectum, is characterized 
by severe tenesmus and colicky pains in the left iliac fossa. 
The patients have a couKtaut desire to go to the closet, but 
At each time void only small quantities of fecal matter 
nnil^r the greatest pains. The scybala are surrounded by 
a layer of mucus which inaj' be tinged wdth blood. Occa- 
flioually the mucous membrane of the rectum prola|)se8 
during defecation. It then apijears iutensely dark red aud 
Jb extremely jiainful to the tonrli. Even if not prolajjaed, 
A digital rectal examination is att^inded with much paiu. 
The mucous membrane of the rectum feels hot aud the es- 
aminiug finger on removal sometimes shows traces of blood. 

Diimliou.—lhe duration of acute enteritis varies consid- 
erably. Mild casea improve in about two to five days, 
vliile those of a severer ty{>e may last ab<:iut two weeks. 
After recovery from acute enteritis the intestinal tract 
remains quite sensitive for a long time. If no attention is 
paid to this condition aud gross errors of diet are com- 
mitted, relapses are liable to occur. Several relapses may 

' A. Msyor : Revue med. tie la SuiFise ItoTnanUe, 1883. No. 4. 
'J, Boas: "Kmnklieilcn des DarmB, " il., p. 518. 
■ Mathewa : " DiwoM in the Sigmoid Flexure. " The American Med- 
ical QuarteTly. June. 1899. 
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also follow each other and uUimatelj' cause a chronic e 
teritia. 

Diagnosis. — Ah b rule tlie recogmtion of acate eDteritia 
IB very eaar. The characteristic diarrhcea, the admixture 
of mucus in the dejecta, the fact that a dietetic error has 
been committed, or that the abdomen (or other parts of the 
body) has been exposed 1^ cold, will all indicate the uatore 
of the affection. The localization of the process, whether 
affecting more or leas the entire intestinal tract or only 
certain parts, is more difficult, and the imi>ortant points of 
differentiation have already been given above. Fre<iuent 
vomiting and very pronounced general symptoms (espe- 
cially collapse) point to cholera nostras, which is the moat 
severe form of acute enteritis. If the diarrhcea is accom- 
panied by high fever, urinary casts, and imins in the moB- 
cles and joints, tlien the assumption of au acate enteritis 
of an infectious ty|>e is justified. 

Pivgiiosis. — The pi-ognosieof acute enteritis is, as a rule, 
good, the disease tending to recovery in a very short time. 
In children, however, and very old and weakened i>ei8onB, 
the course of the disease is sometimes not so favorable and 
may lead to collajise and even to death. 

Treatment. — In mild cases of acute enteritis no medicinal 
treatment will be necessary. Abstinence from food forone 
or two days, allowing t}ie patient to tnke only weak tea, a 
small quantity of bouillon, and some Ixiiled water may suf- 
fice to check the attack. Sometimes, however, especially 
if the attack of enteritis has been caused bj' dietetic errors, 
and fulness of the alMlomen and frecjuent colicky pains in- 
dicAtiug that irritating substances are lodged within the 
intestines are present, a good old-fashioned drastic is in 
I)lace. Thus castor oil — abont one ounce — may be given 
or calomel 0,6 (gr. x.), the latter being preferable in cases 
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of a probably infectious uature. If there is no fever and the 
symptomH are mild, then the patieuts may be up and about, 
although it is always advisable for tliem to keep tjuiet more 
or less. In cases of a severer type, and especially those with 
fever, the patienta should stay in bed until the symptoms 
are entirely subdueil. If the iliarrhwa sliows no signs of 
abating after a day or two, or if the symptoms occur so 
fretineutly as to be debilitating, then an opiate is in place. 
Tincture of opium, seven di-ops every three hours, or co- 
deiue, 0.02 or 0.03 (gr. i— j) also every three hours, may 
be given. Frequently the combination of an opiate with 
snbnitrate of bismuth and chalk or with tannigen may be 
useful. Thus I often prescribe the following powders: 

^ Biim. subnitr 6.0 (3 iss.) 

Cret. pulv 3.0 (gr. xiv.) 

Cod. pboaph 0.1 {gr. iw.) 

ElKonccb. menth. pip S.D (gr. Ixiv. ) 

MIsce f. pulv. DIv. in p. ffiq. No. i. 8, One powder three or 
four timea a cUj. 

Or- 

IJ Horph. muriat 0.1 (gr. iaa.J 

Tan oi gen, 

ElDEoeaccb. menili. pip && 6.(1 (gr. Iiiv.) 

Hiace f. p. Div. in p. teq. No. x. S. Ono powder tliree times 
daily. 

Calnmba, cascarilla, catechu, kino, may also be employed, 
twenty to thirty drops of the tinctures being given about 
three times daily. Another useful remedy is dermatol, 
which may be administered in doses of0.5gra. (gr. viii.) 
three times daily. In cases in which the entire colon 
or its lower part is affected, irrigation of the bowels with 
astringent solutions is of great lienefit. This may be done 
with a solatioa containing nitrate of silver, 0.3 (gr. v.) 



yf> DISEASES OF THE INTESTINES. 

to 1,000 (one iiiiart) water, or tauaic fioid, 2 to 5 t^ta^ 
(30 to 80 grains) to 1,000 water, or liquor ferri ee.si|ui- 
clilor. 2 : 1,000. It is best to iuject tbeae soliitious alter 
a previous waabing out of tlie bowel with plaiu water or 
8O0D after a movemeLt. Tlie astriugeut solutiou »lioul<i 
be allowed to remain for about fivia to teu minutes, but iu 
cnse the patient ia not able to retaiu it for even bo .short a 
time, fifteen to twentv dropa of tincture of opium ma; be 
added to the iujectiou. Tliia, as a rule, lesaenB tlie irrita- 
tion of the rectum aud the patient is thus able to hold the 
enema longer. The temperature of the water should be 
tepid, All the above-ineTitioued aatringe lit remedies have 
also alight antiaeptic i|iia]ities. In cases, however, in 
which the fermentative prticesaea within the bowels are 
eBi>e(:ially pronounced, the following stronger antifermen- 
tative substances may be used for irrigation : salicylic acid, 
2:1,000 water, or aalicylate of sodium, 10.0 (.Ziiss.): 
1,000; boracie acid, 5.0:1,000; creolin, 1.0 (gr. xv.) : 
1,000. 

If pains are present a warm poultice or a hot^water bag 
over the abdomen is ver^ beneficial. 

Cold drinks should be forbidden. Warm teaa, fennel or 
camomile, are useful; on the second or third day the pa- 
tient can be nourished with aouiw or gniels (barley, rice, 
oatmeal soup conked with or without milk); water soup 
(stale bread si>ftenpd in Lot water with the addition of a 
little butter and salt) an-d hot spiced claret are then in 
[ilace. A little later toasted bread, crackers, anft-boiled 
eggs may Ije added to the diet ; still later, scraped meat, 
lamb chops, tenderloin steak, bread and butter. As soon 
as thediarrhcea has entirely stopped we may allow mashed 
or baited potatoes in addition to the other articles. For 
quite a while after an attack of enteritis the patient hasta 



CHHONIC INTESTINAL CATARRH. 



97 



be carelul with vet^etables aud especially fniita. The first 
he may begin to take in nmall portions soon after an at- 
tack, while the latter should be avoided for a somewhat 
loDger time. 

In secondary enteritis the principal primary affection 
must be considered first, Thus enteritis accompanying 
malaria will be best remedied by qninine, Enteritis ac- 
companying affections of the luug, heart, or liver mnst be 
treated after due attention has been given to the primary 
affection. 

CHRONIC INTESTINAL CATARRH. 

Rifitonyrm. — Enteritis chronica; Chronic catarrh of tlje 
bowels. 

Definition.^ Xn affection characterized by a chronic 
indammatiou of the intestinal mucosa, giving rise to vari- 
oua distnrbances in the function oi the bowels. 

£/(o/w7^. —Chronic intestiniil catarrh may arise either 
from a severe acute enteritis which shows no tendency to a 
cure, or (most often) from repeated attacks of acute enter- 
itis following each other at short intervals before the bow- 
els have had a chance to recover fully. This often occurs 
in patients who do not pay sufficient attention to their 
apparently slight trouble and disregard the dietetic rules 
prescribed by the physician. Tlie direct factors causing 
chronic enteritis are the same as those of the acute condi- 
tion. Like acute enteritis, chronic intestinal catarrh may 
l»e divided into a primary and a secondary form, the pri- 
mary being idiopathic, while the secondary appears in 
connection with affections predisposing to this condition. 
Thus diseases of the lungs, especially tnlwrculosis, affec- 
tions of the heart, liver, and kidneys, and dialietes are often 
accompanied by chronic intestinal catarrh. Intestinal 
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parasitea, round wormB, tapeworms, etc., are quite often 
the cause of a Becondnry cliroiiic enteritis, due to the irri- 
tatiou of tLe intestinal mucosa which they evoke. 

Morbid Anatomy.— Ihe anatomical cliangea Ju chronic 
intestinal catarrh are similar to those of the acute condition 
and are characterized by hyperieraia, swelling, and in- 
creased secretion of the mucous membrane. However, 
instead of the bri^^ht red or intensely dark red color seen 
in acnte catarrh, the mucosa in tlie chronic form presents a 
grayish brown-red tint. The blood-vessels are greatly dis- 
tended, and often curved into a serpentine shai>e. In cases 
of long duration the intestinal mucosa freijuently appejira 
of a slate color intermingled with black riigment (changed 
red blood pigment which Las escaped from the blood-ves- 
sels). These black dots are often found accumulated at 
the tips of the villi and also in the immeiliate neighborhood 
of the lymph follicles and of the glands of Lieberkuehn. 
The surface of the mucosa is as a rule covered with a 
viscid and transparent mucus. The epi^elial cells are 
cloudy, in a condition of fatti deyeneration, and partly 
desquamated. The interstitial tissue is infiltrated with 
cellular elements. The glands themselves are of irregular 
8hai>e, sometimes elongated and tortuous, occasionally 
much smaller than normally. In cases in which there ia 
an interstitial tissue proliferation, a constriction around 
the neck of a gland arises. As a consequence there is 
retention of the glandular secretion, and ultimately a cyst 
may develop. Hyperplastic processes around the inflamed 
area very often lead to the formation of polj [li. The latter 
aa a rule consist of muscular and fibrous tissues and con- 
tain no glands. Exceptionally polypoid excrescences may 
appear on the intestinal mucosa (especially in the colon), 
which consist of a real proliferation of the intestinal mn- 
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coua coataiuiug glands. An exceUent mstanco of titia rare 
occurrence has been described by Woodward.' 

Id some of the most advanced cases, atrophy of the 
mucosa may be present. As in the stomach, this proce^aa 
may arise from two entirely different conditions. In the 
one the process originates in the glauilnlar tissue ; the lat- 
ter becomint! inflamed, the seat of fatty degeneration, and 
altimately atrophied. In the second gnm]! the process 
leading to atroph\ originates from an interstitial tissue 
proliferation; the connective tissue becoming hypertro- 
phied, compresses the glands, and, gaining the upper 
hand, ultimately leads to their entire disajipearauce. 
These atrophic processes, as a mle, do not extend over 
the entire intestine, but more often involve certain parts. 
Thus, the csecum and its immediate ueighlxirhood have 
often been found in this state, even in persons who ap- 
l>aroDtly during life had uo iutestinal alTectiou (Noth- 
□agel). Large portions nf tlie small and large intestines 
or the entire intestinal tract are but rarel,^ found atro- 
phied, more often in children tban in grnwu-up jiersous, 
Ewald ' mentions that he has olwterved this rare condition 
in six autopsies in adiUts. They all had suffered during 
life from pernicious aneemia and gastro-inteatinal disturb- 



Both tlie hyperplastic and atrophit; i>roce8sea, as a rule, 
are not limited to the iutestinal mucosa alone, but also in- 
volve the neighboring structui-es (the submucosa and tlie 
muscularis). Thus in the hyperplastic form the thickness 
of the wall of the small intestine may be increased to sis 
times its normal size, while the large bowel may become 



I Woodward : L. c. 

'C. A. Ewuld: "Dieeasesor the laUstiae 
Practice of Medicine, vol. !x , p. 137. 
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three times as thick as normally. In atrophy of the intes- 
tine there is also a degeneration ot the inusclea. The gan- 
glionic cella of the Meissuer aDil Auerbacli plexus have been 
found in a state of fatty degeneration, smaller and lessened 
in number in the atrophic form (Jiirgens' and Sasaki'). 
Whether these changes in the nervous tissue are the cause 
or the result of this general intestinal atrophy is as yet not 
known. 

Several varieties of ulcerative processes exist complicat- 
ing chronic intestinal catarrh. Some nlcerations arise in 
consetinence of superficial erosions of the mucosa, which 
do not heal. The defect, once produced, gradually grows 
deeper. Several sui^erficial ulcers adjacent to each other 
may grow larger and unit*. Thus a considerable irregu- 
lar ulceration develn[>s. The ulcerative process increasing 
in depth may lead to n secondary plilegmonous inflamma- 
tion of the submucosa, and ultimately to perforation of the 
intestinal walls. Another danger lies in the ulcerative 
process involving a blood-vessel which may cause hemor- 
rhage. If the perforation through the intestinal walls oc- 
curs rapidly, fatal peritonitis resulb^ ; but if the ]^rtorativa 
process develops slowly, then agglutination takes place 
and a locali?.ed jjeritonitis with or without the formation 
of a fecal abscess follows. These eventualities are, how- 
ever, rare. Generally the ulcerations either remain un- 
changed (not progressing! for a long period of time or they 
cicatrize. In the latt<?r event strictures ot the intestinal 
lumen may occasionally develop. 

Follicular enteritis is also occasionally the cause of the 
formation of an ulcer. The lymph nodules swell up to pea 
size, soften, and burst. A small ulcer thus arises. Aa a 

■Jargecs: Berl. kliti. Wocheaacb.. 1802. p. 867. 
*Saaaki. Vircb. Arcb., Bd. 116, p. eS7. 
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rule, healing takes place, tli» mucoea of tlie immediate neigh- 
borhood extending; over and t;radual]}' overlapping the de- 
fect. Sometimes, however, the ulcerative area is covered 
with a layer of mucus secreted by the goblet eella of the 
neighboring glandu. From time to time the accumulated 
mucus is removed from the defect aud appears in the dejecta 
in form of particles resembling sago. Estensive ulcerations 
are seldom met with in chronic enteritis. Most often tliey 
occur in the enteritis accompanying pulmonary tubercu- 
losis. 

Sympiomatology. — Chronic intestinal catarrh may occa- 
sionally exist without giving rise to anj' subjective com- 
plaints. As a rule, however, there is a feeling of discom- 
fort and sometimes of islight pains iu the abdomen. These 
abnormal sensatioua may be es|>ociallj' marked some time 
after the ingestion of fowl or shortly before the evacua- 
tions. In some cases, again, these auiio\ing sensations 
appear early in the raorniug, abont an hour or two before 
rising. Borborygmi often occur; occasionally there is a 
feeling of tension or of bloating iu the alxloiuen, which 
may l>e relieved by the passing of flatus. The latter symji- 
tom may be so constant and anuoying that the patient is 
afraid to ax)l>ear in societv or may Ije hindered in his voca- 
tion. An accumulation of gases iu the intestine, es{)eGially 
in the colon, may Bometimea c^tert lu-essure upon tiie dia- 
phragm and give rise to asthmatic complaints, palpitations 
of the heart and angina pectoris, congestion of the head 
and vertigo. Belching or ptissing of wind alleviates these 
symptoms or entirely removes them. 

Colicky pains sometimes afipear and are of short dura- 
tion. Severe pains, however, are almost always alv 
sent. 

If the catarrh has lasted for some time, then sym])toma 
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relating to the tjeDeral state of Itealth ofteii appear. Thua 
the patieat iiiHy feel weak, show a il is inclination to work, 
be irritable aud somewhat melaucLolii?. Some patients 
greatlj' lose in flesh, ami |)reseut an appearance of suffer- 
ing, have coKl estremities anil a slow pulse. Headaches, 
nausea, and anorexia are also often met with. 

Whetlier these 8vm])toms are due to auto-intosi cation aa 
some, especially of the French writers, assume (Bouchard ') 
is very difficult to state. It is, however, certain that this 
theory does not apply to all cases of this kind. 

Gastric symptoms (nausea, anorexia, etc.) are as a nile^ 
met with only in cases iu which the small intestine 
afiFected. If the c^tarrli is limited to the large bowel th« 
symptoms are usually absent. 

Objei-ttL'e Si/T'ptoms. — In some cases the abdomen 
bloated, e8xieciall.\' shortly after meals, and somewhat ten- 
der to j)res8Ure. There may be tenderness all aloug the 
colon ; occasionally the ascending colon can be felt as a 
sausage-like lK)dy containing hard masses, which change 
their shape upon digital pressure, or this part of the colon 
is tilled with gas and li'iuids and a splashing sound can 
then be easily evoked. Similar phenomena may be ol>- 
served also iu the descentliug fiart of the colon (S Roma- 
Qum) in the left iliac fossa. Tenderness along the colon 
U[)on pressure is often found; usually the pains are felt 
just beneath the area where the pressure is exerted ; some- 
times, however, the pain ap|)ear3 in a more remote spot. 
Thus, for instance, upon iiressing ujion the ascending co- 
lon in the right iliac fossa, paiu is felt across the abdomen 
in a line lying horizontally at two fingers' width above 
the navel (transverse colon). Intestinal peristalsis may be 
observed in persons with thin abdominal walls, especially 
'Boucliard ; "Leroussur les Aiito-lntoxipHlionB," P>ir(s, 1887. 
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after a. palpatory esamiDatioD. All these BignB, however, 
are occnsioiially abseiit. 

Iq the Bymptotuatology nf the chronic intesttDal catarrh 
the character and frequency of the stools are of greatest 
importauce. While iu acute intestinal catarrh diarrhcea is 
almoBt a constant characteristic symptom, there is much 
sanation in the freipiency of the dejecta in the chronic 
form. With regard to this point Nothnagel divides cases 
of chronic intestinal catarrh into the four f< illowiiig gronjis : 

1. Cases characterized by pronounced conatipiiticju. An 
evacaation appears only once in two, three, or four days ; 
sometimes only with the aid of cathartics. The fecal mat- 
ter is usually hard. As a cause of the constipation, Noth- 
nagel assumes a decreased activity nf the automatic uenous 
spparatuB of the intestines, this being the result of the cji- 
tarrhal process. 

2. Cases in which constipation and diarrhcea constantly 
alternate. For two or three days there may be a daily 
evacuation of very hard dejecta. On the following day 
there may be four to sis very thin or mushy movements 
mixed with mucus, accompanied by rioleut pains, and then 
again constipation for a day or two, etc. Or there may be 
quite normal evacuations {once daily) for a few days iu 
succeHsion and then again four to seven diarrhixal move- 
ments in cue day, and after this constipation. The prin- 
cipal feature of these cases is the constipation, but the 
excitability of the nervous apparatus being quite good, 
the decomposed stagnant contents often cause increased 
peristalsis and diarrhtea. Sometimes these alternating 
periods of constipation and diarrhoea continue for a long 
time. TfaoB the patient may be constipated for four or 
five weeks, or even for a few months, and then again the 
diarrhoea may set iu, lasting several weeks or months. 
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3. In a very limited number of cases there is a daily 
evacuation, wUicli is usually not formed and musby. 

4. Gases in whicli there are for months several diarrhceal 
evacuations daily. The dejecta an a rule show the biliary 
reaction, or they may contain \ ellow fragments of mucus, 
yellow tinged epithelia, and round cells. In these oases 
the catarrhal process affects not only the large bowel but 
also the small iutestine. Tlie alisorption suffers and there 
are more abnormal pro<^lacts in the contents (acids), which 
give rise to increased peristalsis in the small as well as 
large bowel. 

Besides these typical cases there are some in which the 
nervous element plays a part in combination with the ca- 
tarrhal process. Thus there are patients who are molested 
with diarrhoeal movements only during the night or in the 
early morning hours (morning diarrhcea of Delafield'), 
while tliey feel well during the remainder of the day. 

The quality of the dejecta in thoae cases in which there 
is constipatiou is almost normal, with the ouly exceptiQj 
that there is an admixture of mucus. Notlinagel consid 
this i>utnt the most im|M>rtant in the recognition ■ 
catarrhal condition -of the intestine. The mucus may l 
absent in rare instances iu which the scybala are small and 
the layer of mucus within the intestine is very tough and 
adherent, so that the fecal matter cannot carry it alon| 
its passage. 

The quantity of mucus varies greatly. While i 
cases only small particles of mucus are found, there ( 
some in which a considerable amount may be i>assed. 
Large amounts of mucus without fecal matter are often 
found in enteritis niembranacea, less frequently in chronic 
enteritis. 

■ F. DelaBeia : Medical Record, May Ilili 
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In caseB in which the dejecta are more or less thiii, 
mushy or water;', the fecal mutter has a light color, browu- 
ish-jellow or grayiaL-jellow, and may at times be very 
poor iu biliary matters. lu these instaueea, uudigested 
food pai-ticles are easily found. Tims small particles of 
meat or starchy foo<l may be discovered. 

The microscopical eiumiuiitiou of the dejecta is often 
very ust-fnl, for even iu cases in which macroscopically 
nothintj abnormal can be discovered, the microscope may 
reveal considerable amounts of undigested meat fibres, 
starch granules, and fat globules. Such substances, if fre- 
quently present, indicate tliat the catarrhal affection is 
principalli' within the small intestine. The microaco]* 
here further shows the presence of epithelial cells, some- 
times of a yellow color and mostly iu a shrivelled condi- 
tion and embedded iu mucus. 

According to Hoseuheim,' chemicaJ examinations of the 
dejecta have no practical value in this affection. The reac- 
tion with regard to litmus varies greatly and is dependent 
upon the frequency of the stools and the quality of the in- 
gested food. As a rule, however, an alkaline reaction is 
fonnd. 

The degree of fermentative processes in the intestines 
may be gauged by the intensity of the feeling of tension in 
the abdomen, the frequency of flatus, and the condition of 
the dejecta. The latter may present a very fetid odor and 
H foamy surface. If the movements are diarrhceal, a fer- 
mentation tube may be filled with the liquid contents and 
kept at blood temiierature for a few hours ; the amount of 
gas developed in the tube will indicate the dejiree of fer- 
mentatiou. The character of the urine is also of impor- 

' TbeodoT Roeenlieim . " Pulliologie uod Therapie der Krankbciteu 
des Damu, " Wlen unJ Leijizig, 1883 
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tance with reganl to this pciiut. lu conditioua in which 
there is considerable fermeutatioii and absorption of de- 
compoaed productB withiii the small intestine, it usually 
gives a more or less strong indieau reaction and also a 
decided Rosenbach reaction (Burgnuily red color after 
boiling and the addition of nitric acid). 

Chronic enteritis complicated with catarrhal ulcers mani- 
fests itself by more frequent attacks of diarrhoea, admix- 
ture of blood or pns in the dejecta, and pain. All these 
symptoms are especially apt to be present if the lower 
part of the intestinal tract is affected; if the ulcer is in the 
small intestine, diarrhoea is often absent, nor need there 
be any signs of blood or pus in the dejecta. 

Atrophic processes ra.ay also accompany the enteritis. 
If these involve only a small part of the intestinal tract, no 
symptoms whatever may result; if, however, larger parts 
of the small intestine are affected, the absorption of food 
is greatly impaired and then severe symptoms occur. 
Diarrh(Ea without passage of mucus and accompanied by 
a gradual but steady loss in weight is present, as are oc- 
casional symptoms of )>erniciouH ansemia. This conditiou 
is found much oftcner in infancy than in later life. 

Course. — As a rule chronic enteritis is a very tedious 
affection. It may last many years, even until the end of 
life. The intensity of the symptoms varicH a great deal, 
and there may be periods of apparent perfect euphoria. 
There always remains, however, a decided weakness of tlie 
intestiue, which is easily upset by slight errors in diet, 
which in healthy i^ersons would be harmless. 

Diagnosis. — The diagnosis of chronic enteritis is ma<le 
if there are abnormal sensations within the abdomen, ac- 
companied by irregularity of the bowels and tlie presence 
of mucus in the stools. Habitual constipation can I 
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bIIj- differeutiated from eoteritis : (1) by tlie abseiice ot mn- 
CUB ; (2) by the fact tLut it does not so easily iior so com- 
pletely respond to mild cathartics. Muliguaut t^rcwths 
are often accompanied by enteritis, and tlius the symp- 
toms of the latter often give rise to mistakes. A longer 
jjeriod of observatioii, however, will aid in arriving at a 
correct diagnosis. In case of a neoplasm eymjitoms of 
cachexia will not fail to appear nor will the accompanying 
eDteritis he so readily alleviated as if it were the only 
affection. In ulcer of the intestine jiains predominate and 
are a marked feature. Coustipatiou and diarrhcaa dejtend- 
ent iiiK>u disease of the stomach will be recognized : (1) by 
the absence of mncns in the stools ; and (2) by an examina- 
tion of the nastric cuntents, Thej' will readily yield to 
treatment directed toward the gastric disorder. 

With regard to the localization of the process, the fol- 
lowing in of importance: Chronic inflammation confined 
to the small intestine is nsually accompanied hy gastric 
symptoms, constipation, and the j>re3ence of small parti- 
cles of mucus in the stools, having a yellow tinge and Iwing 
well mixed with the dejecta. If the large bowel alone is 
involved (colitis), there ia constipation with the presence of 
more or less niucus of a ({rayisli color, either covering the 
entire fecal mass or appearing liere and there on its anr- 
face. Occaaionall.v, especially if the lower part of the 
bowel is affected, the mucus appears at the end of the de- 
fecation and is then voided without any admixture of fecal 
natter. If the inflammatory process involves both the 
small and the large intestines, coufitant diarrhcea is a pre- 
dominant feature. The mucus found in the dejecta has a 
yellowish color; besides considerable tiuantitios of undi- 
gested footl are discovered in the fecal matter. 

PrognoHiH. — The prognosis of chronic enteritis depends 
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npon the intensity of the symptoms, the duration of f 
disease, and also greatly upon the a^e and the constitution 
of the patient, lu infancy and in old age chronic catarrh 
of the intestines must be considered a grave affection. 
The same apjtlies to persons with a weakened constitution 
(tuberculosis, cardiac or other important lesions). A 
chronic enteritis of intense type which has lasted a long 
period of time is liardly ever cured perfectly. There may 
be improvements in the condition of the patient, but re- 
lapses are sure to follow soon. Cases of a mild nature, how- 
ever, often end in recovery, esjiecially under an ajipropriate 
treatment. In old age a complete cure rarely takes place. 
If atrophy of tlie intestines has developed, then the condi- 
tion is very unfavorable, the patient succumbing after a 
period of about twelve to eighteen months. 

Treatment.— \» in the treatment of chronic gastric ca- 
tarrh, and perhaps in a still greater degree, hygienic and 
dietetic measures here play the chief part. It will be at 
first important to regulate the mode of living of the patient 
— not too much work, not too great business strain, plenty 
of outdoor life and exercise, regularity of meals. Exix)- 
sure to cold should !« carefully avoided. The patient 
should dress warmly, especially the abdomen and feet (flan- 
nel bandage around the alxlomeu), and should l>e particu- 
larly careful not to get his feet wet. In rainy weather shoes 
with thick soles or rubbers should be worn. With regard to 
diet the following rules are of value : the meals should be 
taken frequently and in small itnrtions, Indigestible sub- 
stances should be avoided. Sufficient nourishment should 
be given, and care taken that there is an increase rather 
than a decrease in weight. In cases of diarrhtsa the fol- 
lowing should l)e forbidden : acid or sweet wines, all mine- 
ral waters charged with cartmnic-eicid gas, lemonade, all 
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kinds of frnite, eulads, all kinds of cabbage iuclnding cauli- 
flower, rje bread, and pastries. Give eggs (soft-boiled 
or scrambledj, light meats, especially sweetbread, calfa 
braiu, spring chicken, steak, lamb chops, oysters, lean fish, 
white bread well baked or toasted, freeli butter, cream 
Boups, bouillou, rice, sago, macaroni, mashed or baked 
potatoes, milk, cacao, tea. Kiimyas, matzoon, ginger ale, 
good claret or Tokay may also be allowed. As a rule noth- 
ing should be taken in large portions, and the drinks should 
be warm or cool (temperature of tlie room), but not cold. 
Large amounts of liquids should be avoided. Patient with 
Tery severe symptoms (fre<iuent diarrhoea, intense piiina, 
great weakness) must be kept abed for a short time aud 
put on a rigorous diet at first, as in cases of acute ente- 
ritis. Upon improvement of the condition the dietetic 
rules described above should be followed. 

In cases attended with constipation the diet may be more 
liberal. Besides all the articles of food mentioned in the 
diarrhceal group, light fruits, as oranges, grapes, ripe 
pears, and green vegetables, green peaa, cauliflower may 
be added. The ingestion of large amounts of starchy 
foods, easily assimilated fats, butter, cream, and of fluids 
is very beneficial. The more indigestible articles of food, 
like bran breads {pnm]>ernickel), sausages, lobster salad, 
mayonnaise dressings, cabbage, cucumbers, etc., should 
be avoided. Beer, ale, Rhine wine taken moderately are 
permissible. 

Hydrofha-apeutlc Measures. — Incases of diarrhoea warm 
mineral baths or baths with the addition of pine needle 
extract aud mud and bran baths are favorable. Cold baths 
should be avoided. A cold spon^^e bath, however, or a 
cold shower on the back may be serviceable in chronic en- 
teritis with ner\*ou8 symptoms. A Priessnitz (wet pack) 
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over the alxiomen may be advantageoualy used over night. 
Cold Bitz baths and cold showers over the abdomen are 
also often beneficial. 

Mineral ffaiecs. ^According to Notlinaget chronic enteri- 
tis is sometimes greatly improved, and even perfectly cured, 
by a methodical course of drinking certain mineral waters. 
Such a cure can best be carried out at the mineral springs 
themselves. For here the patients not only take the waters 
in tlie right way, but also observe the necessary rules of 
diet and are besides kept free from their business cares. 
Carlsbad is to be regarded as the best place in cases of 
chronic enteritis iu which the diuirha'a is a prominent fea- 
ture; Vichy comes next. For cases of chronic enteritis 
with constipation Marieubad seems to be very useful; the 
same applies to Saratoga (Hawthorn and Congress 
Springs). For cases in which neither constipation nor 
diarrhoea plays a prominent i)art Kissingen or Homburg 
may Iw recommended. Chronic enteritis accompanied by 
aniemia may be benefited at the watering-places of Fran- 
zensbad and Elster. The Carlsbad water should be taken 
in small quantities, about a wiueglassful twice daily; in 
some cases even smaller amounts (25 to 50 gm.) three 
to five times daily. lu cases which have been benefited 
by a drinking cure in Carlsbad, Notlinagel suggests having 
these patients use at home the Carlsbad waters in a similar 
manner as at this resort, four times a year for au entire 
month. Nothnagel says : " The chronic condition requires 
a chronic treatment." 

Medicaments. — Strong cathartics should be avoided in 
the treatment of the constipation. Here some articles of 
diet wiiich moderately increase the intestinal peristalsis 
may be first tried— buttermilk, a glass of cold water, 
stewed fruits, and the likf. If these fail, small amoanti 
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labatb, finide 



i eaecan ss^rada, podoph,vllm 
may be used. Of gre*ter value, however, are rectal injec- 
tions either of plain water or with tL« addition of Bome 
soa{> or salt l.a teaBpoonfol to a quart) &r Cark^jail water. 
Enemas of olive oil, a* first leeoaaiBeDded bv Haberalioa 
and later by Knamminl and flnner, mav al^to be adfau* 
tageoasly osed. The oil enmnas sbuald, howeTer, be 
^ven in small iioantities I half a t>iiit to a pint) and be re- 
tained over Dtght in the boweU. The frequent nse of calo- 
mel, castor oil, and jalap abiiuld be forbidden. 

The diarrhoia ia best treated either by targe dioees of 
siibnitrate of biamnth, salicylate of bi&mnth, or bismtttone 
(I tn 2 gm., gr. xT.-su. > three times daily, or some of the 
dmt^s contttiniot; taunic acid as their principal ii^r^dtent 
(cfilnmbn, castariila, rhatta&ia. calecba. kioo. Ug. caafie- 
ohiannm, fmctDs royrtili). ITeber ' recomaieiMla ffce trA- 
lowing prescription: 

B KxKi. roooesue. 

BiU. cDlutDb* Jk l&*fSm.) 

Eitr. gvai. «t i>uIt. Hq ^.a 

Uir.pil cix, S. Three tinie* duly two (o Cn^ iMa 

I very frequently gire flnid extract of iiiiMlwiiigo wmi 
fluid extract of calumbs of each Iwetitr dfOf« tfane ti— 
daily. Derm»tol (subgaltate of bisioath) Mcaa to b» 
<inite beneficial in cases in which the lormatiaB <4 gw !■ 
a predoiuinant feature. It may be given in doa** al half & 
Kram (gr. viii.') three tiiom daily. For the mae eaadilHS 
Halicylate of bismuth, beiuonapbtbol, aodcraoaoteiBMHtf 
dospH mav lie given. Tannigeo and taoBalln wamf W ami4 
in dnses of 0.5 to 1 am. (gr. mi.-sri. > tlinw tnaea 4«3b. 
the first being preferable. Both M 

eu fermentation, and by (betr astriagaii gnalfti** *nMt • 
'U Weber: New Yoriief n 
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beneficial influence upon the healing-process. They may 
therefore be given continuously for a long period of time. 

Cases accompanied by pains will require an opiate (mor- 
phine, or still better codeine), with or without the addition 
of belladonna extract. In chronic proctitis suppositories 
of opium and belladonna extract with cacao butter are indi- 
cated. Small enemas of starch solution with an opiate are 
also useful here. It is of course to be understood that the 
administration of opiates will have to be limited to a short 
X>eriod of time. 



CHAPTER IV. 

DYSENTERY. 

Synonyms. — Enteritis frmiijosa et necroticft; Amcebic 
d^sesteiy. 

D^nition. — An infectious clisease characterized by spe- 
cific oIceratioDft of the large intestine, giviug rise to fre- 
quent bloodv, mucous, or purulent dejectiouB accompauiecl 
by teueHinus and geuera.1 syniptomB. 

Etiology. — Dysentery occurs under tliree dififereut condi- 
tions: (1) As a disease principally during the warm season 
in temperate climates, appearing in local epidemicai (2) 
eudemii; in hot climates ; (3) eiiidemic at certain times in 
iJl latitudes, being quickly disseminated, and also sporadic. 
While the endemic zone of dysentery is limited to places 
lying south of the fortieth degree of latitude, epidemics of 
tlie disease have occurred in almost every jiart of the 
globe. Dysentery ia one of the oldest diseases known. It 
was observetl by Hippocrates and well described by Are- 
tieus and Celsiis, Aretffius already recognized the ulcera^ 
tiou of the iute-stines in dysentery. 

Various causes have been adduced to explain the origin 
of tlie disease, and meterjrological inHuences have been held 
responsible for its prevalence in local epidemics. The 
endemic dysentery of the tropics was generally ascribed to 
the combined action of heat and of the miasm of swamps. 
Sudden exposure to cold, eating of bad and spoiled food, 
and the nse of stagnant or marshy water were all believed 
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to be factors in producing dvsentery. It is only witf 
recent yeara that its infeetioua and also coutagioas char- 
acter has been recognized, Sodre ' saya : " A careful etio- 
logical study ehows that dysentery in whatever latitude it 
be observed ia always due to the action of the same exciting 
cause, that it starts and is ^iropagated always under the 
influence of infection and contagion, and that it should be 
included in the group of parasitic diseases." The exciting 
cause of dysentery often lies in the soil, in circumscribed 
foci of infection. These foci are represented by marshes 
and bogs which receive the drainage from dung hea[>s and 
cesspools, or by a soil impregnated with human dejec- 
tions. The contagious character of dysentery is best shown 
by the following report of Dr. Beauchef.' This writer 
states that the French ship Lorvit, anchored on the west 
coast of Africa, was in the best iiossible sanitary condition, 
not one of the crew being ill. She was then ordered to 
transport to Gorca the sailors of the sloop of war Engle, 
among whom were twenty -nine dysenteric patients. A few 
days afterward, while on the high sea, dysentery spread 
among the crew of the Loreil and ceased only after all the 
patients had been landetl at Gorea. 

Among the causes wliich contribute to diffuse the d> sen- 
teric contagion and to produce the disease in an epidemic 
form the following may be mentioned : Crowding together 
of individuals, the vicissitudes of war, bodily privation, 
ohiefly hunger. These factors are frequently found asso- 
ciated in times of war when epidemics of dysentery have 
often apiwared, causing great ravages. 

Since bacteria have been found to play an important 



' A. Bodre : •" Dysentery, " Twenlietb Century 
)1. i?i., p. 241. 
' BeauclieF : Cit«d after Sodre. loc. i 
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part in tlie etiology of infectious diseases, niaiiy investi- 
gators have tried to discover tlie particular micro-orgauism 
producing dysentery. Various liaeilii and cocci liave been 
described and held responsible as etiological factors, but 
their relative significaucjs has not been determineil. As 
early as 18.59, however, Lambl ' called attention to the pres- 
ence of amcebse in the intestinal contents. He found them 
in the stools nf a child suffering from dysentery. Loesch,' 
in 1875, observed anKebaa in the dejecta of a patient suffer- 
ing from chronic dyaenterj-. He was the first to attribute 
the disease to this micro-organism. He also succeeded 
in experimentally producing a dysentery-like disease in 
a dog to which he had administered rectal injections of 
fecal matter containing amnebie. The observations of 
Loescb have been coufirmetl by Koch,' who, while investi- 
gating dysentery in Egypt, found in post-mortem esamina- 
tions DumerouB amcebie in the intestine at the base of the 
ulcers. The nest im])ortant contribution on this subject 
was made by Kartulia,' who, wbile practising in Alex- 
andria, had an opportunity to observe several hundreds of 
cases of dysentery. In more than five hundred post-mor- 
tem examinations he found the atnoebie constantly in the 
fieces and on the surface of the ulcei's, and in the abscesses 
of the int«stine as well as of the liver. In other affections 
of the intestines Kartulis failed to detect the amoebte para- 
Bites. He also succeeded in cultivating them in infusions 
of sterilized dry straw, and twice produced dysentery in 

I lArobl : " Beobactitiingeu udH Studieu bub ilem Fraoe Joeef-Eioder- 
epital " 1860. 

' LiWHch : " MasBcnbafte Eotwickehiiig voo Amoelien im Dickdarm. " 
Virrh. Arch , Bd. Iit. 

' Kocli : Cited after 8odre. \ac. cit, 

•Kftrtulla: "Zur Aetiologie der Dyseuterle in Aegypleii." Virch. 
Arcb.. Bd. 105, 1SS6. 
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cats by inoculfitioii with these cultures. Eartnlis, there- 
fore, declared the amcebie t" be the true etiological factor of 
dysentery. 

Very soon afterward obserratious of a similar character 
were made iMith abroa<l and lietP. Thus Quincke and 
Itoos, ' Hlava,' Massaiutin," Nasse, ' aod others abroad, and 
Osier/ Stengel,' Musser,' Eichlterg,' Stockton,* Council- 
man and Latleur,'" and Harris " of this country have also 
described cases of dysentery with the presence of the 
amcebte parasites. 

The theory of the amcebic origin of dysentery has been dis- 
puted by some writers, for they have found this micro-or- 
ganism in the fieces in other intestinal disorders and, in 
some instances, even in the stools of healthy persons. Thus 
Scliuberg " says : " The abundance of amcebie in dysentery 
is the effect and not the cause of the disease, the ulcerative 
lesions affording tliis habitual denizen of the intestines 
more favorable conditions for its development." The con- 
sensus of opinion, however, is that while harmless nmtebie 
may occur in the intestinal tract, there exists a ])athogenic 
variety of this organism which is s|)ecific for dysentery. 
For this reason Councilman and Lafleiir proposed the name 



' Quincke und R008 : Borl. klin. Woche nadir- 1M93. 
'Hlnva: Centralbl, fQr Bacteriologie. 1887. 
■MtkSsaiuliD' Ibid. 
*NiiH»8: Deiitache meii, ■WocLenschr., 1801. 

* Osier : Bulletin of Ihc JoIiiib Hopkias Uoapltal, 18B0. 

* SUDget : Medical News, November 15tli. 1800. 

1 HuBser: University Med. MHgazioe. December. 1890. 
•Elchberg: Medfcnl News, August 33d. 1891. 

* Stockton: lateroationnl Clinics. 1804, i, 

" W. J. Councilmftn and H. A. Lofleur ; " AmCTblc Djsenlery." 
Hopkins Hospiwl Beporta. vol. ii.. Nos. 7-9, 1891. p. 1»5. 

" K, F. narrfa; "Ainieblc Djsentery. " American Journal 1 
Medica) Sciences, 1898. p. 3S4. 

'■Scliuberg: Centralbl. fCir Buktenologfe. 1803. 
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of amaebie dyseutHriie for this special variety. The pres- 
6006 of the amoebfG in the coiiteDta of abscesBes of the liver, 
which are so often met with iu dysentery according to 
Sodre, coDstitutes a powerful aTgumeot in favor of the 
amoebic etiologj' of the disease. 

It is generally believed that the amceb.'e enter the system 
along with the food or driuk. Sodrt' believes tbiit they can 
be taken in with the air. Certain waters, however, ap- 
parently constitute the principal means of prnpa^atiou of 
these amcebse. Tlins, Barthelemj ' relates that the troops 
when operating on the shore of the Oueme, whose clear rnu- 
ning water was filtered in ChamberUnd filters before being 
used, were in good health and free from dysentery ; when, 
however, the army moved away from the Oueme in the 
direction of Abomey they were compelled to use uufiltered 
swampy water. From that moment dysentery made its 
appearance. Fitz and Gerrj' ' described a case of djsen- 
tery with the presence of amtBbie in the stools and found 
the same micro-organisms in a cistern, the water of which 
the patients constantly used. 

The BacilJarij Theory.— In lS!t7 K. Shiga,' of Tokio, 
Japan, found a bacillus in the stools and intestinal walls 
of dysenteric patients. This bacillus (which forms a 
small, plump rod with rounded ends, resembling the colon 
bacillus) was present in all the cases of dysentery exam- 
ined by him, but w^as never fonud in healthy individuals 
or those affected with other diseases. Furthermore, it 
was plainly agglutinated by the serum of dysenteric pa- 
tients, and has since been accepted as the producer of dys- 

' Baithelemy: ■" Medical Report uf iLo War nf Dahomey." 
' FiU and Qerry : Cited after Bodre, loc til. 

■K- Shiga: "Bacillary DyseDlcry." Twenlielh Century Pnicrite of 
Medicine, Supplement, p. 886. 
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entery. In IftOO Flexiier found the same bacillus Id dys- 
enteric stools in Manila, and later in the United States. 
Kruse discovered the same bacilli in dysenteric patients in 
Germany. 

According to Flexner and Strong, there exist two types 
of dysentery— the bacillary and the anncebic. The first ia 
produced by the bacillus dysenterifB and usually runs an 
acute course. The second is chronic and shows the pres- 
ence of no dysenteric bacilli, but the amceba^ are found in 
the dejections and in the submucous tissue of the dysen- 
teric ulcers. This view is now generally accepted by most 
writers. 

Age does not eeem to have any influence upon the disease. 
Statistically a greater number of cases is found among 
adults, as these are more exposed to tJie morbific caases. 
Both sexes are equally predisposed to dysentery, and no 
race enjoys immunity from it. One attack does not confer 
immunity against others. Persons who suffer from want 
of food or who live on food of bad *juality are most liable 
to contract the disease. Harris says: "Dysentery is a 
disease pre-eminently of the ]>oor, and is almost alwavs 
associated with filth, bad Ljgieuic surroundings, and lack 
of proper food." This statement, however, is somewhat 
too categorical, and I fully agree with Sodre, who remarks 
that dysentery is observed also in persons of the wealthier 
class, who live on the best food and are surrounded with 
every comfort. Nevertheless, it must be admitted that it 
is most fretiLient amocg the poor, and chiefly among people 
who live under bad hygienic conditions. 

Morbid Anatomy. — In acute dysentery the large intestine 
is almost always found in a thickened condition. This 
thickening involves all the intestinal coats, but is most 
marked ia the snbmucosa. Sometimes the latter layer 
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.'.liine is involved. The mucosa, 1111611 wdslieil with water, 
presents a briglit red, at some places dark red color. The 
folds of the mucosa are niufh more voloroiuous than nor- 
mally, and thus present considerable prominences. Small 
red nodnles of various size are also seen scattered over the 
mucona memhrane. Besides these nodules more or less 
numerous ulcers are found. These vary greatly in size 
(from a pinhead to two inches lony) and also in depth, 
some bein^ superficial, others quite deep. The ulcers are 
situated chiefly on the folds of the mucosa. Ordinarily 
they are oblong and lie transversely to the long axis of 
the bowel. Sometimes they ares circular, sinuous, or ir- 
regular. 

Conncilman and Lafleur have described on the surface of 
the mucosa sharply outlined projecting nodular thicken- 
ings, in which are observed cavities filled with a gelatinoiis 
mass communicating with the surface of tlie mucous mem- 
brane by small ojienings, frequently not larger than the 
head of a pin. These writers have also pointed out as 
characteristic of the dysenteric ulcers their undermined 
eilges. The disease process in dysenterj-, according to 
Councilman and Lafleur, is essentially one of advancing 
infiltration and softening of the aubmucous and intermus- 
cular tissne with subsequent necrosis of the overlying 
tissue. The anjcebio reach the aubmuct«a without injur- 
ing the mucous meiuhraue. Here the essential changes 
are first produced, and the mucous membrane is interfered 
with later. The mucosa becomes (edematous and ruptures 
after a while, forming an nicer, 

Harris described two anatomical forms of ulcers found in 
dysentery. In the first form, which is encountered moat 
frequently and can be considered as the typical intestinal 
lesion of tlje disease, changes in the 8ubmnco6a raay be 
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trsced in advEuice of the surface ulceration tor quite a i3i8- 
taii(;e, thus undermiDing the comparatively healthy mucosa 
above. lu the second form the uk-ers increase in size by 
gradual aoftenint; and breaking; down at the surface, never 
by necrosis and sloughing of the underlying tissue. Ul- 
cere of the second category occasionally do not penetrate 
deeper than half-way through the mucosa. Generally they 
extend into the submucoaa. Tliey never contain amoibte. 
Accordiug to Kartulis and Kruse, the first form is found 
in amcebic, while the second is encountered in baoiUary 
dysentery. 

The lesions described are usually found throughout the 
entire large Ijowel, but as a rule they do not extend beyond 
the ileociBcal valve. In a comparatively small number of 
cases the small intestine is also involved, principally Ui« 
ileum. 

In some instances gangrene of the intestine is found. 
Many authors even describe a gangrenous form of dysen- 
tery. 8otbTi, however, does nut regard the gangrene an a 
lesion brought on by the amcebje dysenteriie, but by the 
action of bacteria foreign to the dysenterio process. Ac- 
cording to this author gangrene is a comiibcation of dysen- 
tery, but not a specific lesion. In this complicated form, 
besides the ulcers described above, there exist others of a 
gangrenous character. The gangrenous process may also 
extend beyond the ulcei-s. Ou the brownish-red mucosa 
gai^renons patches of a dark color and of various size ar« 
Been. Id this condition the mucosa may be detached over 
a considerable area and eliminated with the dejections. 

In chronic dysentery the intestine is pale with slata col- 
ored spots. Its walls are thickened. The mucosa presents 
a pale rosy or slate color. Ulcers in different stages of 
development are encountered. Often tlie ulcers occur in 
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groups Beparated from each other bv more or leas extensive 
health}' areas of mteatine. Sometimes in certain portions 
of the intestiDes the ulcers become couflueut. Dysenteric 
nlcera may be round, elliptical, or aerpeutine in form and 
usually have thickened and callous edges. lu the neighbor- 
hood of the ulcers, there is no bypercemia or cedema, al- 
though an increase of fibrous tissue is noted. Undermined 
ulcers undergoing a process of repair are also found. The 
mucosa glands are found dilated and filled with mucus. In 
some places glandular cysts of considerable size are eucoun- 
tered, in others the glands have almost disappeared, and 
only Irat^s of them are left. The mucosa is thickened and 
filled with round cells. The submucosa is likewise thick- 
ened and in some places cederaatoua. Dense fibrous tissue 
is found almost all over in this layer, predominating, how- 
ever, at the location of the cicatrices and of ulcers in the 
process of repair. 

In both the chronic and the acute form of dysentery, but 
principally in the hitter, besides the lesion of the intes- 
tines described almve, tlie liver is frequently found dis' 
eased. In dysentery complicated with gangrene this or^an 
is usually greatly increased in volume, tumefied, soft, and 
friable- The cross-section presents a dark color inter- 
spersed with yellowish Hjiots. The latter are usimlly some- 
what raised above the surface. On microacopicnl esamina- 
tioD the hepatic cells show a large amount of fat; liesides, 
small round abscesses are found around the capillaries, 
which are most probably due to emboli. 

Aside from these very small pus collections of pyicmic 
origin, other abscesses are found which differ from these 
by their size and the nature of their contents. They are 
the so-called dysenteric abscesses of the liver, and are most 
often encountered in acute dysentery without gangrene. 
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The dysenteric abscesses vary greatly in size from a few 
lines to several inclies. They are situated chiefly in the 
right lobe of the liver near the surface. Often several are 
found together. The contents of these abscesses vary 
greatly. In the most recent, the abscess does not empty 
itself on section. A small amonut of glairy, semi-trans- 
parent fluid exudes and leaves behind an irregular sponge- 
like mass, the fluid beiu^ apparently held in the meshes. 
In the older abscesses the contents are more fluid, the latter 
having a greenish opaque color. In these are suspended 



& <i^' mP 



S % 



4P 



Pio. 30.— AnKEbs troin in Absflse of tbp Liver. : 



. (Bodre.) 



some solid masses of tissue. In some instances the 
tents are brownish or streaked with brownish-red 
admixture of blood. Microscopical examination of the con- 
tents of the abscesses reveals the presence of a few pus 
cells, a large nuantity of fatty granules, necrotic hepatic 
cells, a few blood corpuscles, a great numlter of ama[^b» 
(see Fig. 30), and sometimes micrococci and liacilli. Ac- 
cording to Councilman and Lafleur, there is no definite 
abscess-wall, tite liver tissue passes gradually into the 
abscess, and the contour of the etige is very irregular, 
sometimes esteuding into the liver for a distance of several 
nodules. The abscess may penetrate the capsule of the 
liver and either open estemally or it may burst into some 
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of the ailjacent orgaus, as, for iiistauce, the lungs, the 
stnmacb, the intestiues, or the peritoneal cavity. Most 
often, howeyer, it bursts into the lungs. 

Sympiomoiohigy of Acute Di/nentery.—^'Uhe disease may 
begin suddenly without any iireiuouitory ajmptoms, or 
after a few days of general malaise, loss of appetite, and 
irregularity of the bowela, the patient is attacked with 
abdominal colic and diarrhoea. These sj-mptoms are 
usually accompanied by chills, vague pains through the 
body, and fever. The stools, at first abundant and watery, 
very soon become scanty, mucoua, aud usually contain 
blood. Gastric disturbances are present in almost oil 
cases: anoresia, nausea, often vomitiug. The principal 
featores of dysentery are the characteristic stools, the 
abdominal pains, aud tenesmus. 

1. Stools. The evacuations increase iu frequency, oo- 
carring from twenty to twenty-seven times during the 
twenty-four hours. The calls to stool are usually preceded 
by rambling and colicky pains, and are followed by strain- 
ing and tenesmus. While during the first and perhaps the 
second day of the disease the motions are copious, they 
sooD l>ecome scanty. The patient is then able to expel but 
II small quantity, about a teaspoonful of mucus mixed with 
blood, after painful effort.''. Occasionally a tew small 
pieces of fecal matter are passed. The dejecta occasion- 
ally change their character with regard to frequency as 
well aa consistency. Intermissions and exacerbations of 
the <liarrhtpa are sometimes observed iu the course of the 
disease. The mucus in the stools is almost always mixed 
with blood. In some cases the dejecta are hemorrhagic, 
that is, consist of almost pure blood, either red and fluid 
or dark and coagulated. In dysentery complicated with 
gangrene the stools are serous, of a dark reddish-brown 
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color, and contaiu, iu addition to finely divided mem- 
branoiis threads, large aod thick masses of uecrotic tiasae 
ot a gray or black color. The yaDRrenoiis dejecta have an 
intensely offensive odor. Iu many instances the stoo] con- 
tains DO bile. 

Amcebie are almost always found in the dysenteric stools, 
especially if the lesions Eire quite extensive. In examining 
the fteces for ama>bie it is well to use some precaution. 
If possible the examination should be made immediately 
after the dejecta have been passed, If this be impossible. 
the stool should be preserved iu a clean vessel and kept in 
a warm place until the exaininatiou is made. The amtpbie 
are from 12 to 3() /» iu diameter, and when alive freijueutly 
change their shape by contracting some part of their bodies 
in order to move about. The bod^v of these micro-organisms 
consists of an outer clear homogeneous substance or ectosarc 
and an iuner highly refractive mass or eudosarc. Within 
the latter are usually found some Imcteria, sometimes 
changed red blntid corpuscles, and a few quite large 
vacuoles. The amrebie, when outside of the intestinal 
tract, die ^■erJ■ quickly, especially if they are kept iu a cool 
place. When dead, these organisms generally show 
round or almost round configuration. 

In acute bacillary dysentery the bacillus dyi 
(Shiga) is found in the fresh stools in almost pure culture" 
in the latter half of the first week ot the disease. 

(2) Abdominal }xi in. Abdominal pains exist with greater 
or less severity iu idmost every case. The pains may be 
experienced continuously, or princi pally before an evacu- 
ation. Most often they are located in the umbilical region 
and in the left iliac fossa, but sometimes they exist iu the 
right iliac fossa and may then almost simulate an atbtck of 
appendicitis. The pains may be so severe that the [tatient 
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is forced to lie perfectly still for fear of iacreasiug them, 
PreHBure exerted ou the large inteatine as a role provokes 
more or less intense paiu. According to Dutrouleau, ' in 
some very grave coses tLere is a total absence of colic 
dnring the entire course of the disease. 

(3) Tenesmus. Rectal tenesmus, consisting at first in 
painful sensations of pressure and conBtrictiou and later in 
an intense desire to go to stool, is encountered very fre- 
quently. In grave cases of dysentery the tenesmus may 
eiist almost aninterniptedly . Off and on the patient suc- 
ceeds in exi>elliuK a small amount of fecal matter or slime or 
merely gas, and then feels relieved for a short while. Very 
Buou, however, the pains in the anal region return with the 
same severity. When the tenesmus is very severe it may 
be accompanied by dysuria or strangury. lu this condi- 
tion the patient presents a pitiable ap|iearance. His 
straining is freijuently agonizing and occasionally accom- 
panied by fainting. 

Besides the three cardinal Hymptoms of dysentery just 
described, other symptoms are often eucoautered. Fever 
may be present, especially in the severer form of the dis- 
ease. It may occur in the form of chills, when the disease 
is first ushered in. As a rule, the fever is not very high 
and shows an irregular course. Gastric symptoms are 
often present. They consist in intense anorexia, nausea, 
vomiting, and pain in the eitigastric region. Tlie general 
condition is more or less affected according to the severity 
of the disease. In grave cases proatratiou is marked, the 
akin is dry, the features are altered, and the estreniities 
J cold. The pulse is small and rapid. Some- 
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times cerebral disorders, stupor, drowsinesa, even delirifll 
are piicoiiutered. 

Datiouleau and others divide cases of acute dysentery 
into tbree groups: Cases of a mild character, those of 
medium intensity, and those of a severe tj pe. In the mild 
form, there exist only local symptoms which are usually 
not very intense. In the form of medium intensity, the 
local symptoms are more accentuated and general symp- 
toms are encountered. In the severe form, there are fevet, 
intense pain, very bloody stools, great prostration, and in- 
tolerable tenesmus. 

Sj/niptmnntologi/ of Chronic Dysaifenj. — Chronic dysen- 
tery develops either aft«r several attacks of the acute form 
or directly from the first acute attack, which after some 
periods of improvement pei-sists to a greater or less extent. 
Cases of chronic dysentery are also divided into three 
categories : 

(1) The mild form. The general nutrition is not inter- 
fered with. The patients usually complain of slight con- 
stipation interrupted by light attacks of diarrhtea. Tenes- 
mus is either entirely absent or present in a very slight 
degree. Even during the attacks of diarrhcea the passages 
are, as a rule, not bloody. 

(2) Fo}-m of medium intensity. Here slight gastric symp- 
toms are present, like anorexia, belching, etc. Tlie gen- 
eral condition is interfered n4th to a considerable extent. 
There are almost alwayia periods of intermission and exac- 
erbation of the disease. The patient may have regular 
movements or be slightly coustipated, for a jwriod varying 
from a week to ten days, but soon diarrhcea appears and laata 
for four or five days. The stools are then watery, oostaiu 
mucus, and occasionally a little blood. Slight colidy 
pains are present, as well as moilerate teuesmns and a sei^ 
sation of heat or burning in the rectuu. 
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(3) The severe Jonn. General iiutritiou is greatlj- im- 
paired. The patieDt becomes emaciated, pronounced gas- 
tric symptoms are present: anorexia, a bad taste in the 
month, often nausea, occasiaually vomitiny. As a rule, 
there is persistent diarrhcea, aud the dejecta present a mu- 
cous or muco-aaugniueous character. Colicky pains in the 
abdomen and pronounced teuesmuu are jireseut. In »ome 
cases, however, the diarrhoea alternates with short periods 
of coDstipation lasting two or three days. The patient 
usually feels very weak and is oblige<l to stay abed a great 
deal cf the time. 

Coarse. — Thecoiu-seof acute dysentery is very iudefinite. 
Sometimea the disease terminates in recovery I'u eight to 
fifteen days; sometimes in oue to three mouths; sometimes 
a^ain death occurs a few days after the commencement of 
the disease. Again, a case of dysentery may at first lie mild, 
but later assume a dangerous character, and even terminate 
fatally. Intermissions and exacerbations are often encoun- 
tered in thin disease, ft'hen dysentery liecomes chronic 
its duration varies greatly, oft«u depending upon the 
severity of each particular case. Thus, it may last five to 
six months or many years. Eveu in the chronic form 
Tecovery is not entirely impossible. 

Complicationa. — The course of the disease is occasionally 
modified by various complications. Peritonitis often re- 
sults from an extension of the ulcerative process from the 
iutestinal wall to the peritoneum. Perforation of the 
iutestiue may occur in a similar way, and is obser^■ed 
principally in gangrenous dysentery. Sudden death is 
occasionally observed in such an event. In acute as well 
as iu chronic dysentery severe hemorrhages from the bowel 
may take place. The loss of blood may be so Rreat even 
Hs to cause death. Thrombosis of the femoral artery as 
well aa of the venous sinuses of the brain has been oliserved 
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bv Laveran " us a L-umplicatiou of dysentery. A patient*^ 
mine with aoute dysentery, apparently ou the road to im- 
provement, suddenly one day developeil a paralvHia of the 
upper aud lower right estremities. He later lost cou- 
sciousness and died about forty-eight hours after the first 
aigns of paralysis. Here most probably thromlxisis of 
some braiu vessels took place. 

The most fi"e{iuent complication of dysentery is absceas 
of the liver. lu the majority of instances it is observed 
in convalescence from acute dysentery or during the evolu- 
tion of chronic d.iseutery. The sjmptonia of the forma- 
tion of an abscess in the liver are: (ever of an irregular 
character, occasionally chills and pain in the hepatic region 
which may radiate to the riglit shoulder. The jihysical 
examination often reveals some enlargement of the liver. 
In the event of a liver abscess opening into the limgs, 
there is persistent cough and sometimes expectoration of a 
reddish-brown fluid containing amcebie. Abscess of tlie 
liver is more frequently encountered in troj»ical regions 
than here. The course of such an abscess is very irregular. 
Sometimes it progresses rapidly, at other times it shows 
periods of iutermissiuns and exacerbations. The large 
abscesses of the liver, if not operated njxin, usually termi- 
nate in death. Rarely rficovery may follow the oiTening of 
the abscess into a neighboring organ. 

Dlii'jitonis.— The di^nosis of acute dysentery is usually 
very easy. The symptoms above described, being ordi- 
narily' present, cannot fuil to indicate the disease. The 
most reliable evidence is affctrded by the character of the 
dejecta, the presence of mucus, an admixture of blood and 

'Laveran: "De la pblSbitc, de la tbromboao et dts paralyses comme 
complicatloiis de la dyseolSrie." Archives dc Medecfne militairr, 
18Sa. 
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pus corpuacles. Appendicitis is occasionally simnlat^'d by 
(iysentery if the pains involve priaci pally the appeudiisular 
region. Usually, however, it will be found that, besides 
the tenderness over the appendix, there are also similur 
areas of pain over other portions of the large bowel, espe- 
cially in the left iliac fossa. Besides, the cliara^^ter of the 
Btool will help to reveal the trne (.-oudition. Widal's leac- 
tioti is not of great value in the recogiiitiou of this disease, 
for generally a positive agglutination reaction is not pres- 
ent *b<?fore tlie second or third week of the disease, iiud 
BometimeH it appears still later. 

The diagnosis of chronic dysentery is usually somewhal 
more difficult. Rejieated esaiuinations of the fieces will, 
as a mle, reveal the presence of amcebie at one time or 
another aud thus aid iu discovering the disease. Many 
diseases of the rectum, as for instance proctitis, rectal 
polypus, and cancer, often present symptoms similar to 
those of chronic dysentery. A careful local osamination, 
however, will clear up the diagnosis without difficulty. 

Prognosis. — Dysentery must always be considered a 
quite serionu disease. Even the mild form is at times 
liable to assume a dangerous character. On the whole 
dysentery must be regarded as a treacherous and insidi- 
ous malady. In general it must be said that cases of 
sporadic dyseutery or of the epidemic form appearing in 
the cold and temperate zones take a much milder course 
and thus present a more favorable prognosis than does 
the endemic dysentery of hot climates. These remarks 
apply to both acute and chronic dysentery. 

Trenimenl of Acute Dyseiilery.— The patient must be kept 
abed and put on a diet consisting of liquid food (milk and 
strained barley wafer, bouillon, bouillon with egg, egg 
water, tea;. Ipecacuanha has been found of great benefit 
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iu this disease. It maj be giveu, aocorcUng to I 
tlie foilowiug combination : 

Powdered ipecac nan La 0.1 (gr. i 

Powdered opium 0,03 cgr i) 

Calomel 0.05 (gr. }) 

Id capsules, one to 1>e tnkeu every two boura. 

In cose the evacuatious contain very small quantities of 
fecal matter, it is best to give a cathartic, as a large dose 
of castor oil (one to two tablespooufula) or socUum or mag- 
nesium sulphate ouc teaajjooufnl twice during the 'day. 
The jmrgative, however, should be odniiuistereil only on 
the first or second day of the disease, and not be kejit up 
for a long time. In order to allaj- the i^aius, hot poultices 
are applied over the abdomeu and opium is administered. 
Thus, Dover's powder may hf. given iu three-grain doses 
every two or three hours. This medicanient may also be 
combined with salol, subuitrate of bismuth, taunigen, 
tauualbin, etc. The tenesmus, if severe, must be sulnlued 
by suppositories containing o]iium and belladouna, and by 
washing out the bowel with a (|uart of water cootainiug a tea- 
spoouEul of essence of peppermint, which can be done once 
or twice in twenty -four hours. Astringent solutions hH\ & 
been recommended as iujectinus for the large bowel. They 
are not, however, of grent benefit in acute djsenter.\ . 

Senim Therapy. — The serum in obtained, according to 
Shiga, as follows: An agar culture of the bacillus dyeen- 
ter'uB which has been ninintained at the incubator tem- 
perature for twenty-four hours is emulsified in normal 
saline solution aud heated at 00° C. for one-half an hour. 
This mixture is then inoculated subcutaneously into horses 
in the usual manner, beginning with small doses, which 
are gradually increased in amount. The immunization 
can be more easily produced if immune serum is added to 
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tlie emulsion of the dysenteric bacilli, because abacesstt? 
which reduce the vitality of the animal are often produL-eJ 
at the aite of inoculation when bacilli alone are employed. 

For the practical application of the serum, Shiga gives 
the following rules : 

1. In mild cases the serum is inoculated oncie in a dose 
of from f! to 10 c-c. 

9. In cases of medium severity the serum is twice inoc- 
ulated in doses of 10 c.c. The interval is from six to ten 
hours. 

3. In severe cjises the greatest quantities of serum are 
inoculated (about 60 c.c). The daily dose does not, how- 
ever, exceed 20 c.c. 

By serum treatment the disease in its first stages is 
quirkly cured or markedly ameliorated. In advanced 
stages the eBfects produced are about as follows: The 
number of stools is markedly diminished, the tormina and 
tenesmus decrease, the blood in tlie stools diminishes or 
entirely disappears, the abdominal pains lesson, the fever 
ceases, tlie appetite increases, and the general condition is 
much improved. 

Besides the points just mentioned, the condition of the 
patient must be carefully watched and every complication 
treated by itst^lf. The high fever may necessit^ite the use 
of an antipjTBtic ; the weak action of the heart aualeptic 
^rugB, etc. As soon as the severe sjTuptoms are allayed 
and the patient is on the way to recovery the diet can be 
r«antiously increased. 

Treatment of Chronic Dyscnhry. — If the patient is living 
in an endemic centre of dysentery, it is best to send him to 
another climate. The hygienic surroundings of the patient 
should be carefully selected. The food should be well pre- 
pared. The patient should eat often, not too much at a 
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time, and aliould avoid all coarse and highly seasoned enlb^ 
stances. Taunigeu gr. viii. throe times daily or benzo- 
napliUiol iu tlie same dose, or subnitrate of bismuth gr. 
XXX. t.i.d., can be odvantageoualy given. Sometimes these 
drags are combined with codeine or opium. Here local 
remedies play a prominent part. Loesch was the first to 
recommend injections into the bowel of solution of quitune 
(1 : 5,000) ; tannic acid, citrate of silver, jiermanganate o£ 
pntEissium have also been employed in clysters with good 
results. Harris very recently recommended the use of hy- 
drogen dioxide. The ortlinary commercial hydrogen diox- 
ide is diluted from four to ei^ht times with water and the 
solution injected. About a quart is injected twice daily for 
about a week and then gradually decreased. Harris has 
Been very good results from this mode of treatment. In 
oases in which there is an exacerbation of the disorder, the 
same mode of treatment may be required as in acute d 
entery. 



CHAPTER V. 

ULCERS OF THE INTESTINES. 
]. DUODENAL ULCEK, 

Synonyms. — Roand duodenal ulcer; IUcuh duodeni pep> 
tioam (Lenbe). 

Definition. — A defect in the mucous membrane of the 
dnodenam. 

Etiology. — The etiology of duodenal ulcer corresponds 
with that of gastric ulcer. It is undoubtedly caused, as in 
the stomach, by the action of the acid gastric juice upou 
the duodenal mucosa, the vitality aud nutrition of whicli 
hare been previously' impaired. Such conditions occur 88 
a result of circulatory derangements of varioiia kinds. 
Thus, affections of the lungs and heart or of tlje liver, au 
atheromatous state of the duodenal artery may be the 
positive factors in disturbing the oirculatiou of the mucous 
membrane. Burns of the skin are an etiological factor 
which, while not operative in gastric ulcer, is of great im- 
portance in duodenal ulcer. After extensive scaldiugs of 
the skin, <iuit6 often one or several duodenal ulcers ap- 
pear. According to Mayer ' theae ulcers develoj) from seven 
to fourteen days after the burn, very seldom much sooner. 
The primary cause of these ulcers is not yet known. The 
toxic theory which is the most plausible has been discussed 
above, 

I>aodenaI ulcer is much less frequent than gastric ulcer. 
' Hayer; Auaal. de la Soc. de Hed. d'Aorera. 18S5. 
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Willigk ' fouDtl it twice iu sisteeu bnndred autopsies. Ac- 
cording to this writer, tbere are tliirty -eight gastric ulcers 
to oue duodenal ulcer. According to Starke,' however, 
the ratio is twelve to one. Kraua ' found that the frfr- 
(jueucy of duodenal ulcers varies iu different conutries in 
a similar mauuer as does gastric ulcer, the uorthwestem 
part of Europe having the highest jjerceutage, while it is 
but rarely met with in the eastern part. In Kraua' expe- 
rience duodenal ulcer most frequently occurs in jiersona 
between thirty and sistj yeare of age. Next in frequency 
comes tlie very early age (one to tfn, and esi>ecially in- 
fancy). This is another point of difference between gas- 
tric and duodenal ulcers, for the former hardl^' ever occur 
in children. With regard to the distribution of duodenal 
ulcer among the sexes, Kraiis found it much more preva- 
lent among the male than among the female ses, the rela- 
tion being ten to one. According to Lebert," however, 
the proportion is only four to one. Tliis again is another 
point of difference in ttie etiology of duodenal and gastric 
ulcers, for the latter, as in well known, are much more fre- 
quently encountered in women than in men (two to one). 

Morbid A imtomy. — A duodenal nicer resembles in most 
particulars a gastric ulcer. It is a defect of the mucons 
membrane having an oblong and oval contour and extend- 
ing into the depth of the mucosa in form of a t«rraoe or 
funnel. The ulcer presents an iri'egular shajie only in 
those instances in which several ulcers have coalesced, thus 
forming one large defect. The size of the ulcer varies 
from that of a lentil up to that of a dollar. The margins 

'Willigk^ Pragcr Vierteljftlirc8s<:br., 1833. 
' Starbe: Deutsche KDaik, 1870. 

■J. Kreus: "Dos pcrforirende OcscliwUr dea DuodeDum, " Berlin, 
1865. 
• Lebert : " Die KraakLeltuD dea Matrens." 1878. 
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are usuallv smooth aud overlapping, the latter beiug eape- 
eially the caee in chronic affections. The base of the ulcer 
ia formed either by thin layera of the remaining intestiual 
wall, or, if perforation has taken place, by adhesions with 
neighboring organs. 

Sitiialion of the Ulcer. — Ordinarily the ulcer is found in 
theascendiu^or the upper horizontal part of the duodenum, 
much more rarely in the descending part, aud only excep- 
tionally in the lower horizontal section. As a rule it ia 
situated immediately behind t)ie pyloric fold, rarely at 
some distant jmint. If the ulcer is situated in the desceud- 
iug part of the duodenum, esjiecially in the immediate 
neighborhood of the diverticulum Vateri, it may cause 
through cicatricial strictures important complications in- 
voh'ing the pancreatic and biliary outlets. 

Ab a rule there is one duodenal ulcer, exceptionally there 
are two or four. In the latter instance the ulcers may be 
found in different stages of development : in the initial stage, 
in that of comment-iug cicatrization, or fully cicatrized. The 
cicatricial process may lead to manifold complications. A 
stenosis of the duodenum just liehiud the pylorus or at 
some distance may result, aud create exactly the same dis- 
turbances of the stomach as are found in cicatricial stenosis 
of the pylorus itself. I had the opportunity of observing 
two cases of this kind. In both the diagnosis of a l:)euign 
stricture of the pylorus had been made and the patients 
subjected to operation. At the laparotomy the stricture 
was found in the duodenum, in one case immediately behind 
the pylorus and in the other at some distance therefrom. 

Sometimes the ulcer progresses <|uickly and leads to i>er- 
foration into the ^ieritoueal cavity- Death from shock or 
from diffnse iteritouitis then occurs. If there is a slow 
extension of the ulcer, it often gives rise to circumscribed 
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peritonitis, usually with iulhesious to neigliboring organs. 
If the nicer perforates ufter adhesions have been formed, 
it usually leads to an encapsuled purulent j>eritonitis. The 
ulcerative process may occasionally extend to contiguous 
parts with the formation of ulcers in the liver, gall bladder, 
or other neighboring organs. The development of a cancer 
at the base of a duodenal ulcer has also been observed by 
Eichhorst ' and Ewald.' 

Symptomalohgy. —OccBaioually there may be no symp- 
toms whatever during life and the duodenal ulcer may not 
l>6 discovered until at the autopsy. Sometimes there are 
no symptoms at first, then suddenly the disease manifests 
itself by a severe and dangerous hemorrhage or by a fatal 
perforation. lu the majority of cases, however, there are 
pronounced manifestations during the existence of a duo- 
denal ulcer. Most fretjuently pains are present, usually 
to the right of the linea alba, extending up to the right 
parasternal line in the region below the liver. These pains 
usually appear from half an hour to two or three hours 
after meals ; as a rule they do not radiate to the back but 
rather somewhat downward in the abdominal cavit\'. While 
the pyloric region is often found slightly painful on press- 
are, there is no circumscribed area in the epigastrium 
intensely painful on deop pal|mtion aa in nicer of the 
stomach. In rare instances the pains are felt by the pAtiai 
in the epigastric region, which may also show tendemec 
on pressure. Dyai>eptie s_\ mptoma, as for instance loss 
ap|)etite, nausea, fulness in the epigastric region, are as a 
rule absent. Vomiting is likewise a rare occurrence iu 
simple duodenal ulcer, which lias not gone on to a part 
stenosis of tlie inte.>itinal lumen. 
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Hemorrbages as tlie consequence of an ernsioD of a more 
or less large blood-vesael, tbrough tbe progressing necrotic 
process, occnr in about thirty per cent of duodenal ulcers. 
The blood is frequently voided with the stools (melieua) 
which appear dark red or tarry. Occasionally, however, 
there may be vomiting of blood (bjematemesis), in connec- 
tion with the melsenii or without it. If the hemorrhage is 
very great the patient may bleed to death. This, however, 
is rare; as a rule tbe patients recuperate from the loss of 
blood in about the same time as they do from a gastric 
hemorrhage. 

Constipation is often present. The general oonditiou of 
the patient is usually gnod and there may Ire uo loss iu 
flesh. 

Perforation is quite a treqneut event iu duodenal nicer. 
The symptoms will differ awordiug to whether perforation 
lias taken place l>efore or after atlbesions have Iweii formed. 
In the former instance perforation leads to a general peri- 
tonitis, ending fatally in eighteen to thirty hours. Karely 
the course is more protracted when the inflammatory proc- 
ess of the peritoneum has not assumed large dimensious 
and has become quickly localize«l through the formation of 
adhesions in tlie neighborhood. The perforation mani- 
fests itself by a sudden a])pearance of intense pains in the 
abdominal cavity, by the usual signs of a general collapse 
(cold extremities, very quick pulse), and by a swelling of 
the abdomen. The patient presents an expression nf ex- 
treme angaish and maintains a rigid attitude often with 
the legs flexed, being afraid even to stir. The abdomen is 
painful to the slightest touch. Nausea and constant sin- 
gultus soon appear, yometimes the patient is greatly 
tormented with vomiting, A few hours later, in addition 
to these symptoms, the area of liver dulness may be found 
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abaeQt in conswuieuce ot tlie escapeil niis which has accumit 
lateJ above its sm-face and has presseil it down. Dyapiioe 
aud coma ultimately set in aud tlie patient succumbs. 

If perforation has tuken place after adhesions have been^ 
formed, the same complicatious occur as id ulcer of tbe* 
Btomach under similar coaditious. The duoileual ulcer 
often heals and there is a complete disapjiearaiice of all the 
morbid symptoms. Sometimes the cicatrix leads to a stric- 
ture of the duoileual lumen and then gives rise to ischo- 
cbymia. 

Course. — The duodenal ulcer has, au a rule, a very pK 
tracted course. In some instances u perfect cure may I 
established without any ill consequences. lu the majority^ 
however, com jili cations are common. Hemorrhages, ob-^S 
BtructioD of the duodenal lumeu iu consequence of the.-l 
stenosis and perforatitm are often observed. 

BiagiwHis.—ThB diagnosis of a duodenal ulcer can bo-l 
made with certainty only iu a very few instances. Most, 1 
often only a probable diagnosis will be possible. Adao^J 
denal ulcer can be diagnosed with certainty if the symp 
toms of ulceration follow within a short period after ezten-J 
sive scalding of the skiu has taken place. Tlie sudden 1 
development of icterus in a case presenting symptoms o|:l 
gastric ulcer speaks with a certain amount of probability I 
for a duodenal ulcer if gall stones can be excluded. The I 
points which indicate a probable location of the uloerj 
within the duodenum are the foUowinj;: 1, The paiosT 
usually appear from half an liour to three hours after tbaJ 
ingestion of fond aud are situated most often to the rigU4 
of the linea alba in the pyloric region. They never radiate 
to the back. 2. Be|>eated attacks of melaena, either not ae- 
Bociated with hasmatemesis or in which the latter was only 
slight compared with the melfena. 3. Most of the patieato . 
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are ineu presenting a healthy appearance. 4. Perforation 
is a fre({uent occurrence in duoJeual ulcer, wLile it ia very 
rare in the coarse of gastric ulcer. If all these poiut» are 
found associatetl, then & probable diajjuosis of duodenal 
ulcer may be made, otherwise it is uncertain. 

With regard to the differential diagnosis between ulcer 
of the stomach and that of the duodeuani, Leube ' stated 
that in the latter the gastric contents show a normal degree 
of acidity, while in gastric ulcer, as a rule, hypercldorhy- 
dria prevails. This point, however, is not of much value, 
for on the one hand cases of ga-stric ulcer are found with 
a lessened degree of secretion, aud on the other hand 
duodenal ulcer may be attended witli hypercldorhydria. 
lu the two cases of duodenal ulcera mentioned above which 
had been ojMsrated upon, the condition of the gastric juit-e in 
one was normal, while the other showed intense hyperchlor- 
hydria. The diEferential diagnosis between ulcer and can- 
cer of the duodenum in the same as that between ulcer and 
cancer of the stomach or pylorus. 

Prognosis. — The prognosis of duoilenal ulcer is almost 
always quite serious, as complete recovery is very rare. 
Kelapses after apparent jierfect recovery often occur. Tlie 
sequelfe to which the cicatrizing process may give rise, 
namely, obstruction of the duodenal lumen, must also be 
taken into consideration, and the possibility of death from 
perforation should never be forgotten. Another tlanger 
liM in the formation of a cancerous growth on the base nf 
the nicer. 

Treatment.— Oa the whole the treatment must be con- 
ducted on the same line as that of ulcer of the stomach. 

' Leube: tod Ziemssen's "Hondbucti der specie lien PaUiologfe uod 
Tbenple, ' Bd. vii., Abtli. S. "Die Knuikbciten des Mageos und 
Dftrms. " Leipzig, 1RT6. 
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In some cases the advisability of operative interreDtion 
must be considered. Cases in which a duodenal ulcer can 
be diagnosed with great probability and in which hemor- 
rhages have recurred several times may i>erhaps be sab— 1 
jected to a gastro-enter ostomy during the i)eriod of com- ^ 
parative euphoria. For by this procedure the duodenum 
is relieved of a great deal of irritation caused by the pas- 
■sage of the chyme, and the ulcer is thus given a better 
chance to heal. In two instances of duodenal ulcer with ■ 
periodically appearing large, ahiin»it fatal, hemorrhages, tm 
had a prophylactic gastro-enteroatomy performed in the j 
interval, with perfect success. t7asert in which the cicatrix I 
has led to a partial fitenosis of the duodenal lumen should I 
certainly be operated upon, pyloroplasty or gaatro-enter- I 
ostomy being selected. 

2. EMBOLIC AND THROMBOTIC ULCERS. 

This group of ulcers resembles the duodenal ulcer in thai I 
.disturbances of the circulation are the exciting causes. I 
These ulcers are of very rare occurrence. Embolic nloenl 
were first described by Parenski.' They originate in con-a 
sequence of emboli which are carried into tbe fine brauchai 
of the intestinal arteries, either from some abscess cavi^ 
or from a focus of atheroma or endarteritis. 

The pathohgicai c/ioin/es of tlie intestine after such an 
occurrence are slight if a very small veasel, a capillary or 
an arteriole, has been occluded. In case the embolus is of 
an infectious nature, infiltration and formation of pus soon 
develop, and the process may quickly penetrate down to 
the serosa and infect the peritoneal cavity. It may also 
rapidly reiich the intestinal lumen and thns produce an 
nicer. In the infectious cases the fatal issue often ensues 
' Parenski : Wiener mcd. JBlirbflclier. 187B, Hffl a 
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8o qaickly that there is hardly time for a complete forma- 
tion of the ulcer. In such ioatauces ouly tlie initial stages 
of the ulcerative process can be discovered. Fiue nodules 
will be noticed in the intestinul wall oriyinatiuR from the 
sabmucosa and consisting of accumulations of round cells 
in the centre of which are very small blood-vessels, 

The symptoms of these embolic ulcers are the same as 
those caused by other ulcorative proeessea of the intestiues, 
namely, severe pain which may be of a colicky nature, 
tenderness on pressure over the alxlomeu, ami diarrhoea 
with more or less bloody admixture. If these symptoms 
are present and embolic processes can be discovered in 
other organs, theu the diagnosis of embolic ulcer of the 
intestine is probable. 

The clinical symptoms and the anatomical changes re- 
sulting from the olwtructiou of a very small blood-vessel of 
the intestines are comparatively slight, compared to those 
which rapidly appear if the embolus has entered the 
arteria mexaraica superior. Tbis affection is extremely 
rare; only niueteeu cases have been described in literature. 
The emboli which have bisen found in the arteria mesaraica 
saperior itself or in its brandies could be traced to the 
left heart or to the aorta, which was the seat of excres- 
cences due to endocarditis or atheroma. There is either 
a total obstruction of the entire mesaraic artery or several 
larger and numerous smalltir branches of this vessel are 
occluded. The changes which frequently result after the 
embolus has excluded the organ from circulation are hem- 
orrhagic infarcts and necrosis with partial peritonitis. 
According to Litteii,' after au occlusion of the arteria 
meaaraica 8ui)erior or its branches, tlie intestine is deprived 

' Littea : "Dcber (lie Polgea iIcb VeraebluBaes der Ar 
■uperior." Vfrdiow's Arch., Bd. 63. 
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of all arterial blood, tliere being no vicarious blond currenil 
from any anastomoses of these vessels. The iirteria mesa- 
raica superior, althougli it forms anatomical aQaatomoses, , 
acts functionally like a terminal artery. The reason of thia I 
is that the anastomosing vessels are of a verj' small calibre I 
and ])iirsiie a very long course, and hence the meeenterio i 
arteries are not able sufficiently to supply with blood the I 
region deprived of its circulation. 

The pathological changes which appear after the occlusioD I 
of this artery consist of venous hypenomia, hemorrhagic ■ 
extravasations, cedema, and necrosis, Iii that part of the 
meseutery and intestine which was supplied by this oc- 
cluded vessel, the smaller arteries branching off from the 
latter are contracted and empty, while the veins of the . 
serosa and meseutery are overfilled with blood. The I 
mucous membrane appears dark red i the entire intestinal] 
wall is (edematous and swollen ; small hemorrhages exist I 
all over the mucous membrane and in the mesenter>' ; and I 
the intestinal canal contains extravasatetl blood either fresh I 
or tarry looking. If the jiroceas has lasted for some time, I 
necrotic changes soon a]>pear and the mucosa presents %-l| 
dirty brownish-greeu appearance aud may be wiped off! 
from the other layers like a alimy coating. The serotta 1 
layer may be the seat of inflammation not only over the 1 
involved intestinal segment, but also over other still healthyl 
intestinal coils, the latter Ijeing agglutinated and coveredl 
with a deposit of fibrin. In the i>eritoneal cavity then I 
may be a bloody fluid or a purulent exudation. 

The clinical si/nip/oiiis of au embolus of the sni>er)orfl 
mesenteric artery have been best descrilied by Gerhardt*! 



' Oerbardt : " Embolie dtr Arterlie meaenterloe. " WDrzburget n 

Zettachr, 1863. B.l iv. 
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and Knssmaul.' Tliey are not always alike, and two 
groups of casee may easily be diBcerned. In llie one, being 
tbe larger, an intestiniil hemorrliage is the feature most 
marked, in the other the affection presents the picture of 
intestinal otoliision with or without any si^ns of |}erito- 
uitis. As a rule the disease sets in suddenly with violent 
colicky paiiis involving the entire abdomen or some i>or- 
tioD of it, usually in the neighborhood of the navel. 
Soon tlie imins pow diffused and there is an extreme ten- 
deraeam ou pressure over the abdomen. Sometimes the 
pain is accompanied by vomiting; iu rare instances, how- 
ever, the i>ain may be entirely absent. Such a ease has 
been meutioued by Nothnagel. Intestinal hemorrhage, 
which is the chief symptom, soon occurs. As a nde sev- 
eral bloody stools ap|)ear in succession, which have a dark, 
almost black, brown or tarry appearance and occasionally 
a very fetid odor. The blood of the hemorrhage, Jiow- 
ever, is not always necessarily voided per rectum, for it 
may remain in the intestinal canal. The symptoms, how- 
ever, which characterize a profuse intestinal hemorrhage 
(falling of the body temperature u.nil collapse) will uever 
be missing. In the second gnmp of cases there are merely 
signs of an acute iutestinal occlusion; pains, coustipatiou, 
and jwritonitis being the only symptoms. 

The (i'uHjiiMis of this affection can be made, according to 
Kussmaul and Gerfaardt, in cases in which the source of 
the embolus can be determined. An intestiual hemorrhage 
{for which no primary lesion exists), colicky paius 
it violence and later a tympanitic swelling of the 
and exudations make their appearance. The 
diagnosis can be i>ossibly made outy if all the just men- 
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tioiied poiuts esitit. OtLerwisp, eapedally if the intestiuAl 
hemorrlla^,'e is misainy, the diagnoBis cannot be made 
duriiiK life, 

Tlie proyiitma of this affection in very grave. As u rule 
it ends fatally. It appeara, however, according to Vir- 
chow, that in rare iuatauces a recovery is possible after - 
long illness, a collateral circulation having slowly devd 
oped. 

With regard to freulment, there is no special indicatiou 
for this affection. The symptoms will have to be treated 
as such. 

Embolus of the hifcrior meaaraic artery is a very rare c 
cnrrence. Two cases have been described by Hegur ' 
Gerbardt. The prominent symptoms are violent colicky 
paius, tenesmus, and bloody stools. Tbe mucous mem- 
brane of the small intestine remains normal, while that of 
the colon, S romauum, and rectum becomes intensely red, 
succulent, aud contains effusions of blood here and there. 
Severe anatomical lesions of the intestines, however, are 
absent, for the circulation is quite quickly re-established 
tbrough anastomosis with the superior mesenteric arterj 
and with the rectal arteries of the hypugastiic vessel. 

Similar to the lesions of the embolic process of 1 
supsrior mesiiraic artery are the consequences which result • 
from a ihromhiw within tlir mrfenleric vtliis or the poiiat 
veil). A few eases of this nature have recently been ob- 
Berved by Filliet,' Grawitz,' and Eiseulobr,' The olio* 

> Hegar : "EmtioUc dcr LuDgcimrterie umt der ArCeria meaaralci ti 
ferior." Vlrcliow-B Arch.. Bil. 03- 

ipilliet: " TliromlKisca dos veincB mesaraiquea. " Progrts i»M-»T 
18B0. No 25. 

' GrawilE -. " Bio Fall tod Emlralie der Arteria mesaralca Buperior. " 
VirclioWa Arch.. Bd. 110. 

•Eisenlohr; "Ziir Tlirombose der Mewnterlnlvenen. " JabrbUcher ., 
der UambuTger StaatskrankeiiBnalulteD. 1800. 
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ical jiichire of these caseB is as follows ; Tiiere njipear sud- 
dealy riolent colicky paius in tlie abtlonieu. The latter 
Hwells up snd grows iutensel y painful ou pressure. Often 
Tomitiug is present, uctasionaUy liiematemesis. Tbere 
may be coustipatiou or very frequent diarrhceal aud bloody 
movemeuts. Accumjiauyin^ tliene uyuiptoms there ia al- 
ways collapse. The course ia also a very rapid one, the 
fatal end appearing after two or three days. This affection 
is liable to occur in advanced pulmonary tuberculosis, in 
UigUy marasmic conditions like the malarial cachexia, theu 
as a con8e<iuence of pressure of the portal vein, in cirrhosis 
aud cancer of the liver. All abdominal neoplasms may 
likewise produce a thrombotic condition of the veins by 
pressure. The same may happeu in chronic peritonitis by 
the formation of constricting cicatricial tissue. Similar 
processes also arise whenever the intestine experiences 
pressure or incai'ceration at a L^ircumscribed spot. The 
venous eircolation becomes obstructed by the pressure, 
while the arterial blood supply owing to its elastic walls 
remains uudisturbed. In conse<iuence of the lacking out- 
flow of the bloo<l, hyperieraia ajiiieara, then follow hem- 
orrhagic infarcts, aud lastly necrosis. 

As the symptoms and treatment of tlie following classes 
of intestinal ulcers are ideuticiil, we shall discuss them 
together later on, after having first given the etiological and 
anatomical features of each separately. 



3 .VMYLOID ULCERS. 

Amyloid proresaea within the intestine were first de- 
scribed by Yirchow ' in 1855. The amyloid changes start 
'11. Virchow: "Ueljer den Oanij der nriiyloiden Degsne ration." 
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in the walls nf the siimll blood-veaselu (capiliaries aud thel 
finest arteries, oceauioiiaJly alsu tbe veins). 

At first the veaseln of the muenaa ainne are affected, bnti 
afterward the process may extend through the submucos&l 
and even through the entire intestinal wall down to thsj 
serous layer. The amyloid degeneration may also luvolvi 
the muscularis mucosie, or even the entire muscular layei 
of the intestinal walls. The amyloid degeneration of t 
blood-vessels makes them friable, thereby ofteii leading tol 
necrotic processes with the formation of small nlcers. 

Amyloid changes are found more often in the small intes- 1 
tine than in the lai^jje bowel. The mucous membrane oil 
the affected part has a waxy and pale appearance. The-f 
villi are nussiug here and there. 

The diagnosis can be positively made by means of thel 
characteristic color tests, A solution of iodine poured over { 
the suspected area gives a brownish-red color which be- 
comes violet or blue after the addition of sulphuric acid; 
a solution of methyl violet produces ft bright pink color. 

We have reason to suspect amyloid processes within tha I 
intestine in conditions which are known to be often osso- I 
ciated with this jiroeess, as tubercidosis, s..'philis, leukte- I 
mia. Especially is this true if amyloid degeneration i 
detected in other organs (spleen and liver) as shown by I 
their enlargement, and Ijesidea there are signs of chronio I 
diarrhoea and insufficient intestinal absorption. There are, 
however, no positive means of establishing the diagnoi 
of amyloid degeneration of the intestine darii^ life. 



4, TUBERCULOUS ULCERS. 

Tuberculosa of the intestines is of very frequent occiu>fl 

renoe. While it usually ap|)ears in phthisical patienta^l 

there are also cases nf an undoubted primary intestinal 1 
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tuberculosis. Accurdiuj; to Frericlis,' a tuberciiloua affet'- 
tiiiQ i>f tlio ileum ia fovinJ in eighty per cent of the caaea 
of chronic pulmonary phthisis. Biiyle iu 1810 was the first 
to observe the occurrence and frequency of tuberculous ul- 
cers of the iutestiue. The seat of these ulcers is priuci- 
palljf in the ileum, especiiiUy in its lower portion. They 
may extend from this point downward over the colon to the 
Tectnm or upward over the entire ileum, jejunum, and even 
the duodenum. 

The development of the ulcer takes place in thi? frjUowing 
way : In one of the solitary follicles a miliary tubercle 
forms by extensive accumulation of cells, tlia latter swell 
np; after a time a caseous deyeneration appears in the 
centre and the swollen follicle bursts; thus a small xjea- 
sized ulcer is formed. In the same way tuberculous proc- 
esses may develop in the agminate<l follicles and also lead 
to the formation of ulcers. But whereas Peyer's jiatches 
are equally affected in their entirety in ty phoid fever and 
inteetinal catarrh, in tuberculosis the infiltrations are con- 
fined only to several follicles of the group, while others be- 
longing to the same patch remain intact. 

The ulcar enlarges either by spreading directly at the 
periphery or by the coalition of several defects. As a rule 
the extension of ulcers into the deeper layers proceeds in 
a line transversely to the intestinal lumen corresponding 
to the direction of the vessels supplying the bowelw. Thus 
in the small intestine the ulcer spreads in a line parallel 
with the valvuho conniveutes, and thus may form a circu- 
lar detect over the entire lumen of the intestine, trans- 
versely to its longitudinal axis Ithe so-called tubercuions 

' E. Frericbs: "Bcilrfige zur Ldire von derTuberciilose. " Marburg, 
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gii-dle ulcer). There exist, however, ulcers of an obloi 
or entirely irregular shape. With regard to the t 
the ulcer it umially penetrates to the muscularis and i 
mains at a etiimlstiil thire. Small tuberculous foci, 
ever, are ofteu met within tlie latter, usually connecte 
with the lacteals. Sometimes a destruction of the n 
calar layers is also present and the ulcer may advaoo^ 
down to the serosa and ma,}' even perforate iuto the { 
toueal cavity. 

The fully developed large tuberculous ulcer has an irreg- 
ular shape, aud mostly a bright red inargiu, being partly 
smooth, partly overlapping, sometimes undermined. Its 
base is pultaceous, consisting ]iartl,\ of decomposed tissue, 
partly of swollen remnants of the mucosa. Tuberculous ia 
titrations are noticeable here aud there at the Imse as wel 
as at the margiu. The surroundings of the ulcer ofti 
show catarrhal changes. The serosa over it is usually £ 
a state of chronic intianimation, being reddened, thiol 
ened, and surrounded with fibrinous exudations. Some- 
times there are agglutinations with other intestinal coils, 
the omentum, or other immediately adjaceut organs. The 
frequency of these jjeritonitic adhesions explains why per- 
forations of tuberculous ulcers within the intestine are 
comparatively so rare. 

Tuberculous ulcers very rarely show a tendency to h 
the ]irocess as a rule progressing steadily and leadiug i 
the formation of new nodules iu the neighborhood of the 
margin. In very few instances, however, cicatrization of 
the ulcers takes place. The latter, when occurring in ul- 
cers of girdle shape, may x>roduce a stenosis of the intfi 
tinal lumen. 

Tuberculous ulcers are very rarely primary, that is I 
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say, (l©veloi>iiig in the intestines -without a previous tubcr- 
cnlons affectioD oxisting in other organs. In moat IntttanceN 
they are secondary and are met witL in patients who are 
in a more or less advanced sta^e of pulmonary tuljerculosis. 
The ultimate cause o( tuberculous procesees in tlie intes- 
tine is Koch's tubercle bacillus. The latter may be car- 
ried into the iutestiual canal with the aputtim which 
phthibical jmtients swallow, or it may also, in rare in- 
stances, be ingested directly with the footl, Thus, meat 
and milk of tnbert^ulous cows may cause primary tuliercu- 
loflie of the intestine. This condition is 8i>ecially frequent 
in infants on account of their being fed with milk either 
from phthisical nurses or tuberculous cows. 



6. SVPHIUTIC ULCERS. 

Si/philUic uhera of the intestines are quite rare. In the 
small iute»tine they ate mostly met with in the new-born. 
Here the ulcers are found eitlier singly or in great num- 
bers over the entire small intestiue. They originate in the 
lymphatic apparatus of the mucosa and submucosa, first 
forming gnmmata within the intestinal walls, which after- 
ward undergo rupture. Syphilitic ulcers of the small in- 
testine have also been observed in adult life (Klebs, ' Birch- 
Hirschfeld'). 

Of greater clinical importance are the acquired syphi- 
litic nlcers which often occur principally in the lower 
part of the colon and the rectum, including the anus (most 
frequently the lower part of the rectum a few centimetres 
above the anus is affected). We may have primary ulcers 

' Klebs: "Haodbucb dcr pathologischen Anatomle." BerliD, 1808. 
* Bircb.Hlncbfeld : "Lebrbucbderpatbologisclien Aaatomte, ' Ii«ip- 
dg. 1887. 
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of the rectum through direct infection after a preteruatni 
coitus. These are obaerved priDcipally in men and are 
located in the median line of the amis. They are character- 
ized by a hard base, sharp margins, and bacon-like appear- 
ance. We may also liave secondary ulcers due toconstitu- 
tiiinal syphilis. Condylomata and guinmata may undergo 
degenerative changes and form ulcers, which by their cica- 
trization very often give rise to the development of stric- 
tures of the rectum. Tke latter variety is much more fr&- 
ijuently found in women than in men. Among two hundred 
and nineteen patients with constricting rectal' ulcers 
Poelchen ' found one Imndred and ninety women. This 
author, however, correctly remarks that not all these ulcers 
resulting in stricture are due to sy philis. lu a great many 
instances their origin is attributable to a gonorrhceal affec- 
tion of the Bartholinian glands which ultimately tlirough 
infection leads to destructive processes within the rectum. 
Same of these ulcers may also result from traumatic causes, 
snch as the frequent use of clysters or hard fecal matter 
irritating the mucous membrane. ^^M 

C. TOXIC ULCERS. ^H 

Under the term tosic ulcers of the intestine are under- 
stood defects which develop in consequence of abnormal 
(to^c) products contained in the blood. Thus intestinal 
ulcers occur in severe forma of nephritis, especially when 
they are complicated with urromic symptoms. Inlenkaamia 
ana scurvy such ulcers are also met with. Intestinal ulcers 
arising in cases of poisoning with mercury likewise belong 
to this group. The ulcerative process in all these cases is 
t Poelcheo ; "Ziir Aetiola^fe der strlcturirenden Maatdarrnge- 
BchwQre, " Virdiow'a Areli., Bd. 187. 



Ti'XlC I'LCERS, 



l.^I 



of the 



best exiiiained as due to iietTosLs in ronseqaenne 
altered coudition of tlie blood. 

SifmptojHahlinjy. — The symptoma wLicb accompany ul- 
cers nf ,tbe iutestine'i vary yreally. In the followiDg we 
shall enumerate all the symptoms which may be met with 
iu these conditioLS. 

1, [Han-hmi, Frequent loose nioTements areoften pres- 
ent, esi^ecially if the lUeer is situated iu the lower part 
of the large bowel. UlceratiouM of the small iutestiue, 
cocum, and the upper end of the large bowel do not cause 
diarrhcea, unless there is some other complicating affection 
(a catarrhal condition of the IkjwgIb or an amyloid state). 
But even if the ulcer is situated in the lower part of the 
colon, diarrhcea may be absent in. rare instances. 

2. The occurrence of blood or pus in the dejecta. Blood 
may be voided with the stools in consequence of a small 
hemorrhage of the ulcerated intestine. If there is no gas- 
trio ulcer, and other symptoms point toward intestinal ulcer, 
the presence of blood will help to make the diagnosis more 
jirobable. But it is by no means a positive sign, for, on 
the one band, an intestinal ulcer may exist witliout any 
hemorrhages, and, ou the otlier hand, intestinal hemor- 
rhages may occur from other causes than ulcer. The 
presence of pus in the stools seems to have much greater 
importance. According to Xothuagel, real pus (numerous 
round cells) iu tlie fteces is one of the most valuable signs 
of ulceration of the intestines. It is to be understood that 
pus may also be present in ulcerative processes accom- 
panying neopLaisms of the intestines and iu abscesses which 
open into the intestine. The latter two conditions will 
have to be excluded before we can infer the existence of an 
int^tinal ulcer from this 8ym])toiu, The amount of pus 
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in tme ulceratious of the iutestiuee is, as a rule, ver 
smal], ftQd it in necessary to examine the dejecta qnitt 
tLorouf^hly iu order to find it. While the presence of pug 
is 8o important a Bvmptom in int**stiual ulcer, its absence 
by no means speaks aHainst it. For there may 
ination of pus at the sit^ of the ulcerative Bpot, or the 
may be changed to such ii degree that it is no longer rei 
nizable, eepecinlly if the ulcer is situated high up in 
intestine. 

3. 77ie exisleiice of tubercle bacilli in the dejecta is 
great importance iu cases in which pulmonary tubercn- 
losis cau be excluded, since tliey then show primary intes- 
tinal tuberculosis. The absence of the tubercle bacilli 
does not speak against the presence of nlcerative areas t) 
the intestines, nor does their presence positively indicate 
tuberculous affection of the intestine when pulmonary tuber' 
culosis exists, for these microbes are then usually derived 
from the sputa which have been swallowed and carried 
down with the passages. 

4. Pains. If pains exist in the abdomen in a more or 
less circumscribed spot for a long period of time, and 
if these pains are increased on pressure, they are pi 
ably due to an ulcer in the intestines. The absei 
of this symptom, however, speaks in no way against 
ulcer, nor is its presence an absolute positive symptom for 
ulcer. 

The general state of the system need not be disturbed, 
if the ulcers are only few in numlier and very small. II 
their number, however, is great and their size extensive, 
so that a large part of the intestinal tract is involved in the 
ulcerative process, then nutritive disturbances will manifest 
themselves and marked emaciation take place. 
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i>/(((/yii»yA.^As may l>e seen from tbe tjeacription of tlie 
symptoms, thfl dianQ'^siB of ulcer of tlie intestines is, aa n 
raie, qnite difficult. Their existeuce may be siisjwcted 
whenever there is diarrhoea of a severe nature and more or 
iees intense pain over a certain fixed region of the alxlomeu 
extending over a great period of time. A positive diag- 
nosis can lie made only in the following instances : 

1. If necrotic pieces of the intestinal mucosa or pua 
appear in the stools {in the hitter instance the perforation 
of an abscess into the intestine has to be escludedl. 

2. The more or less frequent appearance of small amounts 
of blood quite changed in the stool, if ulcer of the stomach 
or vicarious bleeding can be exclude<l, 

3. Diarrhtjea and the constant appearance of tubercle 
l)B<'illi in the stools, when piilmonarj tuberculosis can be 
excluded. This pointa to the presence of tuberculous proc- 
esses (ulcers) in the intestine. 

4. If the ulcers are situated in the lower part of the colon 
or rectum and are accessible to a direct visual examination. 

x'he nature of the ulcers (whether catarrhal, tuberculous, 
syphilitic, or toxic) must be elucidated by a thorough 
knowledge of the history of the case and the results of an 
accurate examination of tbe jiatient. 

Prognosis. — The proguosis of intestinal ulcers will de- 
pend largely upon tlieir number, size, and nature. A few 
small catarrhal ulcei-s will heal quickly without any further 
trouble. Amyloid ulcers hardly ever show a tendency to 
heal. Tuberculous ulcerations occasionally are amenable 
to treatment, still more so are the syphilitic ulcers. Very 
extensive ulcerations, no matter of what nature, are very 
dangerous to life. 

TWatmeiti. — In the treatment of intestinal ulcers the 
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etiological factors jilay the greatest part. Thus, iu to- 
berculous ulcers general hygienic rules will have to be 
observed. Au out-of-door mode of liring, and, if pos- 
Bible, in the inountaiua, should be recnmiueoded. Guai- 
acol carbonate, creosote, ichthalbin are of value. In 
syphilitic ulcers general anti-syphilitic treatment should 
be instituted: inunctions with mercury, or injections of 
sublimate or calomel, or the administration of large closes 
of potassium iodide. In toxic ulcers (as those due to 
uraemia and mercurial poisoniu^) the ti'eatment must be 
directed against the primary trouble. Besides the etio- 
lonical therapy, intestinal ulcers require 8(>ecific and 
symptomatic treatment. The treatment directed to the 
healing of the ulcers is very successful if the latter are situ- 
ated in the rectum or in the lower part of the colon, while 
this object can hardly be attained if they exist high ujt iu the 
colon or in the small intestine. In the former instance the 
ulcers, if accessible to view, may be directly treated h\ the 
application of a strong solution of uitrate of silver or pro- 
targol. If not visible but situated in the colou, injections of 
a 0,2 to 1 per cent, solution of nitrate of silver or of tanuic 
acid of the same strength into the bowels are of value. If 
the ulcers are situated iu the small intestine, large doses 
of flubnitrate of bismuth {1 to 2 gra, [gr, xv. to xsx.] three 
times a day) may be tried. The symptoms which accom- 
pany the ulcer and vary from time to time will have to be 
treated as such. Diarrbieu, hemorrhage, and pain must 
be combated with the customary remedies. 

Most patients should be kept abed for some time. The 
application of a hot^water l^ag or a wet pack over tha 
abdomen is very beneficial. 

The diet should contaiu uonriBhing but easily digestible 
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and non-irritating food. Thus milk, kumyss, matzoon, 
eggs beaten up in milk, soft-boiled eggs, farina, oat meal 
cooked in milk, mutton broth, chicken soux), scraped beef, 
calf's brain, sweetbreads, cacao, tea, and toast may be 
given. 
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CHAPTER VI. 

NEOPLASMS OF THE INTESTINES. 
MALIGNANT GRO\VTHB. 



Cancel: 

Definition, — An epithelial neoplasra of Uie iuteBtinal 
waUs. 

Etiolugy. — The etiology of inteatiual cauoer, like tbat of 
cancerous ilisease of otLer orgauB, is still unknown. Tbe 
traumatic theory (repeated irritatiuu of one particular 
area) appears quit« plausible with reference to this organ. 
As will be seen later, this malacl\' occurs much more fr&- 
({uently iii those parts of the bowels in which the iiassage 
of fecal matter is more apt to be retarded, and in conse- 
quence to cause irritation. 

With regard to sex, it ia generally accepted that intes- 
tinal cancer occurs somewhat oftener in men than in women. 
With reference to age it is chiefly met with duriug the 
period from forty to sixty-five years. Cancer of the intes- 
tines is occasionally found also in young people, this hap- 
pening much more commonly than cancer of the atomach 
or of other organs. Nothnagel ' has observed cancer of the 
ceecnm in a twelve-year-old boy, and Schoening' reports 
two cases of rectal cancer in girls seventeen years old. 

* H. Nothoagel : "Die Erkraokungen dea Darma uod des Perito- 
nsum. "Wiea. 1»U8. 
■Bcboentng: Oeutsdie ZeiMchr. f. Chlrurgle, Bd. xxiL, tSU. 
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According to Maydl, ' the total number of intestinal cancers 
occurring from the Jirat to the thirtieth year amounta to 
oae-seventh of the entire mimber of cases. 

Location. — With regard to location the frequency of the 
affection in the different ijortions of the bowel varies. The 
freijiieuc.v j^radnally increases the lower down the growth 
is situated, beginniuK with the jejunum and ending with 
the rectum. Among one hundred and sixty autopsies on 
cases of cancer of the different oi^ans, Maydl found in one 
hundred cancerous diseiise of the bowels. In one hundred 
and ten autopsies of jiatients suffering from intestinal 
cancer, Bryant' found the ueojilasm located sis times 
within the small intestiae, seven times in the ciecal ami ileo- 
ctecal regions, nineteen times in the transverse colon, includ- 
ing the hepatic and splenic flexures, seventy-eight times in 
the sigmoid flexure and rectum. Maydl gives the follow- 
ing locations of the tumor in one hundred autoi>sie8 : Two 
in the duodenum, four in the ileum (none in the jejunum), 
forty-six in the large bowel (in the vermiform process, one; 
ctecnm, nine; ascending colon, six; colon seventeen; sig- 
moid flesure, thirteen), and forty-eight in the rectum. As 
regards cases observed during life, Maydl gives the follow- 
ing figures: During twelve years tliere were in the Wiener 
Allgeraeioes Krankenhaus 24G,827 i)atieuts. Among these 
there were 6,287 patients with cancer. Among the latter 
there were 254 cases of cancer of the bowels, and in 224 of 
these the neoplasm was in the rectum. This certainly shows 
the great predilection of intestinal cancer for the rectum. 

Intestinal cancers are almost always primary. It is 
exceptional for cancer of the bowels to develop by way of 
metastasis. It is obvious, however, that cancer in thl». 

' Maydl : "Ueber den Darmkrebs. " Wit^n. 1883. 
'Joseph D. Bryant: Annala ot Surgery, February. 1898, 
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region may develop secondiirily as a result of direct exten- 
sion of the cancerous process from a contiguous organ. 
This often occurs in cancer of tbe stomach, gall bladder, 
or pancreas. Intestinal cancer often gives rise to metasi 
ses in other organs. According to Miiller, ' these are mora' 
frequently met with in cancer of the small intestine than 
in that of the large Ixiwel. The lymphatic glands are 
often secondarily affected. Those in the neighborhood of 
the neoplasm show a greater tendency to become cancer*' 
ona than those farther off. 

Morbid Aimloiiiy.— All varieties of cancer are found in 
the intestines. Most frequently, however, the cylindrical 
epithelial-celled carcinoma, having a glandular structure 
(adeno-carcinoma), is encountered. The latter takes its 
origin in the epithelial cells of the follicles of Lieberknehu. 
Colloid carcinoma is (juite often found in the rectum, while 
melano-carcinoma is here quite rare. Occasionally tfaa' 
pavement-celled carcinoma (epithelioma cancroid) is met' 
with, especially in the lower part of the rectum, starting 
principally from the snns. It often involves the perineom 
and the vagina. 

The neoplasm varies in consistency according as cooneo- 
tive tissue or cells predominate. If the former is the priiHi 
cipal element, then the tumor presents a hard consiatencjrJ 
(as hard as cartilage) and is termed scirrhus. In case tfaa.^ 
latter are more abundant, then it is less firm, occasionally^ 
soft and succulent. The colloid cancer as a rule contains 
a brownish, somewhat \'iscid fluid. The scirrhus shows a 
greater tendency toward partial necrosis in it« central part. 
It often forma a carcinomatous ulcer. 

The primary intestinal cancer frequently shows a 

'Max MQller. "Beitrfige 7.ur Eeantuisa der MetoBtaaenbildung n 
ligDer TumoreD. " Inaugurul-DlssertaUou. Bern, 1993. 
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dency to extend in a circular direction perpeudicularly to 
the Ituuen of the bowel. Steuosia of the iiitestiDal canal 
ie very often the result of this circumstance. In case the 
fitricture is of marked degree, the iutestijie above the stric- 
tored spot becomes greatly distended through stai^nating 
fecal matter and gas. The bowels working hard to over- 
come the obstacle show thickened walls due to hypertrophy 
of the muscles. The irritating and stagnating contents in 
the dilated part of the intestine give rise to catarrhal in- 
flammation and also to ulcers. If the stenosis has become 
still more pronounce<l, the dilatation of the intestine above 
it may be so excessive that a rupture of its walla ultimately 
occurs. Below the stricture the intestinal wall appears 
thinner, and if ttie stricture is so narrow that no contents 
pass downward, it api>eiir8 empty and contracted. Occa- 
sionally the neoplasm constricting the intestinal lumen 
begins to break down and ulcerate, and this partly removes 
the occlusion of the intestinal canal. This, however, does 
not last long, for as a rale the cancer shows a tendency to 
grow again and to fill up the defect. Thus the free lumen 
of the bowel is very soon again occluded. 

This partial necrotic process will also often cause more 
or less hemorrhage through erosion of the smaller blood- 
Tesaels. In case a larger artery or vein opens, a severe 
hemorrhage with fatal issue may result. 

Cancer of the bowels often involves, besides the mucosa 
snd Bubmucosa, the muscularis and even the serosa. In 
the latter event perforation occurs in rare instances before 
adhesions have had time to form, and may result in fatal 
general peritonitis. In most instances, however, adhe- 
sions have formed around the involved area, and thus the 
perforation causes merely a circumscribed iieritonitia. 
Even without the occurrence of i>erforation the cancer may 
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small bowels, or a dinct fiatiiloas openii^ mar form from 
the bow«l throngh dw •bdnminal vaD. 

Sfmplomalohyg. — Cmmh- oC Ui« bowels derelopa quite 
fllowlv and insidiovBlr, and in roost instaoeee at tbe begin- 
niiV KiTes lisfl to hardl.r anj gvmplonis at alL For this 
raaiioo it can nerer be detect^ at this time; later, baw- 
erer, ^leneral ami loc»l sriu[itoms manifest tbemselveK. 
Wliile tbe general srnii>toms are common to all cancers of 
the small and large bowels, die lix-al sjrmptouis «-ill differ 
according to tbe location of tbe tumor, and it nill therefore 
be necessary to consider the different portions of the iBtes- 
tinal tract separately. 

A. Genertl 5(/ni^oni«.~The general aymptoms of cancer 
of the bowels are those toond in matignant growths of oilier 
organs. Of these aniemia and cacbexia are the most impix^ 
tant. Usually both are present at the same time. Some- 
times one is more pronounced than tbe other. In some in* 
stances a general weakness, pallor, and emaciatioQ are the 
first indications of a severe affection. There may be as .te* 
no local symptoms whatever or a very slight d^ree of ooai- 
stipation and scarcely noticeable sensation of discomfort is 
the abdomen. Lo8sofap[>etite and slight dyspeptic synqi- 
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toms are often encouutered. Fever is occasionally met with, 
wliicb is due to a 8U|i|>urativ6 process and absorption o£ 
pvoyenic matter into the blood. The neoplasm often gives 
rise to diaturbauces in neighboriny organs b,\' constricting 
or dragging upon them. Thus radiating pains from com- 
pression of nerves maj arise and in the aiime manner dis- 
iDces of circulation. (Edema uf the lower extremities 
ent'ouutered, which after lasting tor weeks and 
may occasionally disappear shortly before death. 

Symptoms of chronic intestinal obstruction are often pres- 
ent. They develop either gradnallj, the constipation in- 
ci'easing more and more, or they may appear more abruptlj . 
The bowels, while formerly more or less regular, suddenly 
cease to move, and even strong catliartics are of no avail. 

The clinical features of cancerous oltstruction of the 
bowels are not different from stenosis of the intestine caused 
bj other processes, which are described in Chapter IX. 
Such a sudden attack of obstruction of the bowel may ter- 
minate fafjilly in a few da(«; sometimes, however, after a 
total occlusion of the ImwcIs, life coutinuea much longer. 
Thus fecal retention of forty -four days' duration, without 
even fecal vomiting, is mentioned by Heusgen,' and an- 
other cjise of eighty -eight daj s' duration has been reported 
by Cooper-Forster.' Diarrhtea is frequently present in 
cancer of the bowels. This often ser^-es partly to overcome 
the beginning obstruction of the intestinal lumen, In some 
cases diarrhtea alternates with constipation. In the latter 
instance the stools often bear signs of having passed a 
strictured spot. They may appear in the shape of a tape 
or in the fi>rm of small, hard balls. These characteriatica 
of the evacuation are, however, by no means a positive 

• ncasKeo- Dentsrhe med, Wocheoschr. 197T. 
■ Cooper- Forater : Medical Times and Gazette, September. 1807, 
11 
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l>Tooi of a real strictnie, for tLey are also met wiHt" 
merely ueurutic cumlitioua. The stoola ofteu contalu an 
admixture of mucus, blooU, or pua. lu case the progress 
of the uecrosis of tlie ueoxjlaum is proaounceil, the stools 
(luring that i>erioil have a very offensive, almost unbear- 
a!)le odor. lu rare inatauces particles of tumor may be 
discovered iu the dejecta, which show under the micro- 
scojje tlie exact iiature of the neoplasm. If these particles 
are of a large size (cherry or walnut) the,\' will bo easily 
discovered iu the stools ; but if they are miuute, a thor- 
ough examiuatiuu of the fecal matter will be necessary iu 
order to fiud them. Washing out of the bowels will often 
Iw) helpfid to discover such minute pieces of the growth, 
in case the latter is situated in the colon. 

While all of the above symptoms ate o! great value, they 
are unimiKH^taut compared with the physical sigus of a 
tumor. Its presence in a doubtful case iu most instanced! 
helps to clear up the diagucsis. The tumor is ofteu easily 
palpable and bears the general characteristics of a cancer- 
ous growth. It is hard and presents au uneven nodular 
surface. Its size varies greatly, being ofteu that of a wal- 
nut and occasionally that of au apple or still larger. In 
the latter instance the mere inspection of the abdomen may 
already show the presence of the tumor. In autopsies the 
neoplasm is frequently found much smaller than it ap- 
peared to be during life. The cause of this is the hyper- 
trophy which occurs in the walls of the bowel above Out 
tumor, together with the accumulation of fecal matter at 
the same place. The tumor is usually- situated in the 
lower half of the abdomen, principally iu the left iliac re- 
gion, not ouly because this part of the intestine Ih so often 
affected, but also because a ueufilasm of other parts of the 
lioweln, if not fixed by adhesinus. is as a rule dragged down 
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by its owD TCeight into this region. lutestiual ueoplasms 
as n niJe show a Iiigli degree of mobilitv. Often they can 
be moved witli the baud iu ail directioua iu the abdomiual 
cavity. The only exceptions to this rule ai-e tumors of the 
duodenum, the sigmoid flexure, and the ciecum, which are 
more or less fixed. 

With regard to the detection of the tumor a thorough 
palpation of the abdomen (if the abdominal walls are very 
rigid, under ether or chloroform nwreosis) is neeeseary, A 
digital examination of the rectum, and, iu women, of both 
rectum and vagina, will iu most instances be re^^uired. A 
bimanual examination will also be found useful. In case 
the afl'ected area in the rectum ia not accessible to digital 
examination, inspection of this organ and iu some instances 
a manual examination under ancesthesia with the whole 
band must be resorted to. 

When the disease is fully develo])e<l, peritonitis (either 
circumscribed or general) often appears as a comi>lication. 
It may be simplj' caused by the inflammatory processes 
accompanying the neoplasm or be of a real cancerous na- 
ture. While at first it is imimssible to diffei-entiate these 
two conditions, later ou it is iia a rule not difficult to deter- 
mint^ which of the two is present. The discovery of a 
hemorrhagic exudation and of a few nodules under the 
abdominal wall will indicate that a cancerous afl'ectiou of 
the peritoneum is pre.Hent. An acute peiioration peritoni- 
tis is much more rare and leads to shock and sudden death, 
or in the presence of adhesions to grave complications iu 
conseriuence of fecal abscesses. If the perforation occurs 
into adherent neighboring organs, new commuuications 
■ may be formed between them and the intestine; they ag- 
gravate the condition and are of great clinical importance. 
The following commuuications are frequently- met with: 
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1. Fiehtla betirceii nlomnc/i ami colon. The fistu 
opening may freely coiuiutiuiuate with both caWties or ouly 
in one direction on accouut of the formation of a valve. 
If the passage has the direction from the stomach into the 
colon, symptoms of lientery develop, and uudigested and 
uuchau(;e<l foods, as for instance pieces of meat, potatoes, 
spinach, and the like, aiii)ear in more or less large quanti- 
ties in the stools ; often diarrhoea manifests itself shortly 
after a meal and examination of the evacuation shows 
nameroos particles ot food from the last meal. Lavage 
of the stomach performed in such a ease will often show 
thai the liquid has escalated from the stomach in consider- 
able quantity and may occasionally be voided by the rec- 
tum. The admixture of Home coloring mutter to the water 
used for lavage will facilitate the recognition of this condi- 
tion. If the commnnicatiou hiis a direction in the oppo- 
site way, namely, from the colon into the stTimacli, there 
will be an ap|>earance nf fecal niatter in the latter. In 
that event the gastric contents always contain decomx>ose<l 
and fetid material, and vomiting of fecal matter is fre- 
quently the residt. Inflating the colon with air will often 
cause a filling u]) of the stomach with this gas, and again 
irrigation of the bowel with water (either clear or stained) 
will be followed by its appearance in the stomach, which 
may be easily discovered by introducing a tube into this 
organ and eva^-uating the gastric contents. If the fistulous 
opening has a free commnnicatiou in botli directions, then 
symptoms of lientery and fecal vomiting may be present 
at the same time or they may appear altematel.ii'. 

2. In case of a coniminiu-Qtioii helween recfmn atiti bhd- 
der, small particles of fecal matter and gas appear in the 
latter organ and may be voided through the urethra. Thejr 
give rise to a putrid cystitis. Occa.sionally uriue may j 
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from the bladder iutn the rectum and be diacharged with 
the stools. TLe recognition of tlie latter condition is, 
however, more difficult. 

3, Omiimiiimitiuiis behceen the rectum and uterus Tar 
vagina are also met with and give rise to the passage of 
fecal matter through these organs. 

4. A JiaUih'18 opening may exist between the bowel and 
the abdominal icall. This fistula maj- dificharg© externally 
a putrid secretion having a fetid odor nod containing par- 
ticles of fecal matter or chyle, dejiending upon its location, 
whether in the large or small intestine. 

All these fistulous communications appear as a rule in 
the last Btjiges of the disease. They are, however, by no 
means characteristic of cancer of the intestine, for they 
may also, but veiy rarely, develop in consequence of other 
ulcerative processes in the bowel (tubercles). Again they 
may be a result of a cancerous growth in the stomach in- 
Tolving secondarily the intestinal tract. 

The urine does not show anything characteristic of can- 
cer. However, it often contains large amounts of iudican ; 
acetone and diacetic acid have also been occasionally met 
with. 

B. Sjpnploms Due to tlie Location of lite Neoplajfm.—[a] 
, Oancero/the duodenmn. In the duodenum the neoplasm 
almost always causes gastric synaptoms similar in nature 
to those of cancer of the pylorus. Thus anorexia, pains, 
vomitlbg, and dilatation of the stomach will be the pre- 
(iomiuating features. If the tumor is situated near the 
pylorus in the superior horizontal portion of the duode- 
num it will be quite movable, and a differential diagnosis 
between cancer of the pylorus and that of the beginning of 
the duodenum will hardly ever be poHsibln during life. In 
case the neopLism is situated iu tbe descending part of the 
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duodeuum, in the immediate ueighborliood of Yat 
papiUa, icterus is ofteu encuuDt^red. In such cases the 
initial sym|jtums may be jaundice aud sumetimea chilLu. 
The icterus maj remain stationary or vary in inteiisity 
from time to time accordini; to the degree of the obstruc- 
tion of the duct caused by the neoplasm. Ulceration of the 
tumor may for a while open a passage for the bile aud the 
jaundice may then temporarily disappear. If the cancer 
is located below Vater's papilla, esjiecially in the inferior 
horizontal part, the gastric contents will frtMiuently show 
tlie presence of a large amount of bile. In the latter two 
instances the tumor, if at-cessible to palpation, is not 
able. On account of it« deeji situation it can fret^nt 
not be discovered. 

(b) Cancer of the miiaU lukK/im; Accordiuy to tht 
gion in which the neoplasm is situated, whether al thu 
lieginning of the jejunum or in the lower parts of the 
ileum, (jastric or intestinal symiitoms will [iredominate. 
There may be anorexia aud vomiting, or, on tlie other 
hand, good appetite and apparently good stomach di 
tion, but obstinate constipation. The tumor i^ often 
sible to palpation, and is as a rule very movable. 

((■) C'liircr of the large bowel Pains are frequently 
countered at a localized spot in the region of the 
bowel. They may exist before a tumor can be pal] 
and may be felt either in its immediate neighborhood' 
in almost exactly opposite portions of the colon, 
cancer of the ciecura may give rise to pain in the sigmi 
flexure, and vice versa. These pains are rarely severe 
a rule they consist merely in a sensation of discomfort 
in a feeling of tension. Besides these uncomfortable 
sations of a more or less permanent nature, there may 
more or less fretjueut attacks of colic. In the latter 
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etiiuce tbere may be violent escruciatiiig painft in tlie ab- 
domen, whicli may be relieved after passiuK of flatus or 
after a diarrliccal movement. Tlio attacks of colic are fre- 
quently caused by the commencing obatructiou of tlie in- 
testine, and therefore become gradnally aggravated in ua- 
ture. They may lead at last to a total obstruction and be 
the immediate cause of death. Cuustipatiou is one of the 
foremost eymjitoma of a neoplasm of the large bowel. It 
is encountered iu the great majority of cases; in some in- 
stances it forms the £rst symptoms of the disease; at first 
it may be slight in nature, but becomes steadily more ob- 
stinate. Ten or twenty davB may pass without a 8j)ont8- 
neoos evacnation, and even cathartics are very slow in their 
action. The constipation as a rule is accompanied by the 
usual symptoms resulting from it, tension and fulness in 
the abdomen, poor n|ipetite, <H!casionaUy pains. The con- 
stipation may at times disapi>ear and give place to a i»e- 
rioil of diarrhoea. In some instances diarrhoeal evacn- 
atioDS may exist for many weeks, and they may be the 
pre«iominating feature of the disease. 

(d) Cancer of the i-e<iiim. The symptoms met with in 
eaocer of the rectum resemble more or less those of a neo- 
plasm of the upper portion of the large bowel. Here, how- 
ever, the diagnosis can be made with greater ease and cer- 
tainty. In most instances rectal cancer can 1>e discovered 
by a digital examination of the rectum. By means of the 
latter we may discover a mass lyiny right beneath tlie mu- 
cous membrane of the rectum, over which tlie mucosa can 
be slightly moved or not at all if it is adherent. The sur- 
face may feel uneven and somewhat hard. Sometimes tlie 
finger encounters a constriction through which it cannot 
easily pass ; the tissues here present the same eharucler- 
intics as just described. Occasionally an ulcerated area 
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can be discovered on the aurfaco o{ the neoplasm. In oai^ 
oer of the rectum situated high up (.not accessible to digital 
eKamiuatioo), several clinicians have advised examinatioa 
with the whole hand passed through the rectuia. This, 
however, can be done only under chlorolorm narcosis and 
is not free from danger. Such an examination may in rare 
instances cause rupture cf the intestinal wall as stated by 
Volkmann.' Insjiection of the rechun by means of Kelly's 
speculum can be easily performed and aids ns in discover- 
ing a neoplasm situated quite high up in the rectum, even 
if not accessible to digital examinatiou. The latter instm- 
meut may also be used iu neoplasms of the lowest part of 
the bowel, although its use here is not of much imjior- 
tauce, as the palpating finger gives us enough certain^f 
making the dia^osis. 

Cancer of the rectum is as a rule accompanied by sei 
pains than that of the lai^e bowel. These as a rule are 
local in character. Thej' often radiate toward the ciecum 
and the lower lumbar reyion, toward the bladder and geni- 
tal organs, and sometime.'* in the direction of the sciatio 
nerves. In case the neoplasm involves the auus, there is 
an esacerbatiou of the pain at each evacuation. Tenesmus 
is constantly present iu the latter iustauce. If such a neo- 
plasm of the lower parta of the rectum becomes ulcerated, 
the tortures of the afflicted person can hardly be described. 
The patient as a rule is afraid of having an evacuatiou, and 
tries to keep it back a.s long as pnenible. At last there is 
a movement containing fecal matter, mncus, blood, and 
sometimes pus, under most excruciating pains. 

Leube has directed atteiitinu to the fact that lieuor- 
rlioids are freijueutly nsHtx-ialed with the neoftlasm of tin 

' Volknmnii , " Uebcr (ien MaBldurnikreltB. " Volknu 
kliu. Vortrnege, No. tSl. 
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reotiim. This is of inipoiiaucp, as it shows that the pres- 
ence of hemorrhoids should not lead one to abstain from 
digital rectal esamiuatioii. If a patienfc has complained of 
cunstipution for a short period (a few mouths) uud heiuor- 
rboids have developed dariot; this time, the hitter are 
rather iudicutive of a more serious conditiou, and a digital 
exaiuiuatioii of the rectum sboold always be undertaken 
under sncb circumstances. 

Course. — An uncomplicated intestinal cancer may last 
for years. Frequentl.v, however, the time is much shorter. 
Many complications are liable to occur— hemorrhages, per^ 
foration peritonitis, rupture of the intestines, ileus, auto- 
intoxication, exteHsicm of the cancer to otlier orHtiua, and 
metastases. On account of tb»se many possibilitteji the 
life of the patient may be shortened, and it is hardlj' poa- 
aibla to foresee its duration. In some instances a condi- 
tiou of coma (coma carcinomatosum) appears quite early. 
It is ttenerally assumed that the latter is due to auto-intoxi- 
catiou, either by the products of decomposition of the in- 
testinal contents or by the toxins of the cancer. Ewalil in 
gncb a case succeeded in isolating a body from the urine 
belonging to the group of diamins. In cancer of the 
duodenum the general nutrition suffers veri' early and ex- 
tensively, and for this reason the duration of life is short. 
In cancer of the rectnro nutrition is well maintained for a 
long period, and for tliis reason the duration of life in the 
absence of complications is quite long (about four years). 
In case ausomia of a high degree supervenes, a marasmic 
tlirombosis may develop and the jiatient may die in couse- 
ciaence of an embolus of the Inngs. If intestinal cancer is 
anattemled witli complications, death often results in con- 
aerjaence of general exhaustion. 

Diitgnosis. — The diagnosis of intestinal cancer can be 
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made with certaiuty in the followiug instances: 1. If by» 
abdominal or rectal palpation a tumor can be detected I 
which is situated iu the small or large bowel, and accom- j 
panied by symptoms of cachexia and disturbances of defe-4 
cation. 2. The presence of a tumor as just described, and. 
the discover}' of small particles of the neoplasm iu thai 
evacuation giving microscopically the appearance of a can-^ 
cerous gi'owth. 3. Gradually increasing disturbances ofl 
the bowel for a few months in a heretofore healthy person, I 
accompanied by cachexia and symptoms of a beginning orj 
already developed stricture of the bowels and the jireseno* 
of a small particle of growth in the stools, giving as abovekl 
microscopically the picture of cancer. 

If there is no tumor and if nothing cancerous is fooudl 
in the stools, the diagnosis can never be made with cer- 
tainty. A probable diagnosis of intestinal cancer will j 
have to be made if cachexia is present, together with.! 
Bymptoras ot gradually developing intestinal distnrbancea> C 
indicating the beginning of an obstruction of the bowel, i&J 
a middle-aged or elderly i>erson who has been well np to a 
few montlia before. 

Progiioata.—ThB jirognosis of intestinal cancer ia always^ 
unfavorable. Unless an early operation and total ex-, 
cision of the growth is resorted to, a fatal issue is sure Uym 
follow, although the exact duration of life can hardly ba ^ 
predicted, the latter depending upon subseciuent complica- j 
tinns. 

Treatment. — A cure is possible only by a total and thoi 
ough removal of the growth. AV'e must tlierefore always^ 
endeavor to make the diag:iosis as early as possible andl^l 
advise au immediate operation whenever feasible. Cancer ] 
of the rectum can be recognized (|uite early and reseotioBj 
of the neoi>lasm is here followed by brilliant reeolts. 
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the tumor is located farther up iu tlie larj^e bowel or iii 
the small inteatiue, then the reaultx of au operatiou are not 
BO promisiug, forhera the recognition of the yruwth in pos- 
aible only at au advanced period, Jiud by that time often 
adhesions with other ni^jms and oaucerous infection of the 
glands have already taken place. Excision of the tumor 
and resection of the intestine iu the neigLborhotxl of the 
neoplasm with an end-to-end anastomosis should be prac- 
tiHed wljenever feasible. In case, Lowever, total resection 
ia impossible, au entero-enterostoray or enfero-colostoniy, 
or if the cancer is situated in the rectum, a colostomy (ar- 
tificial anus) will be of benefit. These openiliona are |)al- 
liative in nature and pi-olong life, at thf mime time making 
it more comfortable. They are intended tn ailiiy the sv mp- 
toms (if obstruction and to carry the fecal matter over it 
Dew route, not passing through anil thus not irritating tlie 
caocerr>us area. In some instances of inoi>erable cancer of 
the rectum curettage followed by the applicration of tiie 
thermo-cautery is of benefit for a sliort period. 

Aside from these suigical means the treatment should 
be symptomatic. The diet should consist of foods con- 
laining plenty of nourishment but very little indigestible 
residue, thus forming only a Hmall i|uantity of fecal mat- 
ter. If there is stagnation of t]je intestinal contents, 
cathartics will have to be given in order to liiiuefy the 
fecal matter. This can be done by means of castor oil, 
rlinbarb, magnesium sulphate, and bo on. If the Deoplaem 
i» located m the large bowel, irrigations with warm oil or 
water are preferable. The pains shnuld l<e allayed by 
means of warm baths and catapltvims, but if these fail, 
by narcotic remedies, siich as morphine, opium, coileine, 
or Itelladouna; suppositories being here most suitable. 
Xventoal complicaUona should be treated as such. 
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Surivwa ai)d Lt/iit/tho-SaiToimi. 

Sarcoma of the intestines is a mucli rarer affection ih&a 
cancer. According to Kuudrat, ' in the Wiener Allgemeine 
Kraukenhatis betweeu the jears 188'2 to 1893 there were 
2,125 autopsies ou cases of cancer. Of this number 243 
were cancers of the intestines. In the same period of time 
there were 274 neCTojisies on patients with sarcoma, 
which 3 were located iu the intestines. Among lil lymph) 
Barcomata 9 were in the intestines. E. Libman' has 
ceutly piiblished a uuuiber of personal casetj of sarcoma 
tlie small intestine. He in of the opinion that this affoctiou 
is not so rare an in nf-ufrnWy believed. Ou the whole the 
symptomatology of the^e malignant neoplasms coincides 
with that of cancer of the iut*>Mtiues. There are, however, 
a few points iu which they differ from intestinal cancer. 
While carcinoma is most fi'Ofiuently found in the lower 
portions of the lar^e bowel, sarcoma shows a greater predi- 
lection for the small intestine and the upper portion of the 
large bowel. Thus, according tfj Nothna^^el, among 9 cases 
of sarcoma of the iutestiues 1 was located in the duode- 
num, 3 in the jejunum, H in the ileum, and 2 in the cebciuii., 

Sarcoma of the intestines shows very rapid pi 
and metastases in other organs are very early found, 
duration of life is much shorter than in cancer, being 
most cases about but nine month.'j. There is only one 
stance mentioned iu literature in which a patient lived one 
and three-iiuarter years after the first appearance of symp- 
toms. Symptoms of obstruction which are so frecjuently 
KinderknukLdU'ii." IU. Ir.. 
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found in cancer of tbp intefltiuesare ver.v rarely if ever met 
with iu Barcoma. The tumor as a inile estends over a large 
part of the intestines, but does not occlude the canal. 
Cachexia and anemia beinng to tlie early symptoms, and 
are much more pronouucej than in cancer. The prognu- 
siB of tliis form of tumor of the inteatiueH ia absolutel;' 
fatal. Even in cases in which an operation is jferformt^d 
quite early, it is as a rule not of much benefit on account 
of Uie nnmerous metastases which develop so early ; and 
on this accoimt Madelung ' even hesitates to advise surgi- 
cal interference, 

BENIGN TUMORS OP THE INTESTINES, 
Of the benignant neoplasms the following forms are 
occasionally met with in the intestines: adenoma, fibi'o- 
ma, lipoma, myoma, angioma, aod cyst. These growths 
are termed polypi if they have a pedicle. Occasionally 
they have a large base and form only a small prominence 
over the surface. The jwlyiii are usually of small size, 
that of a cherry or plum ; rarely they are larger, pear-eized 
or greater still. As a rule they are covered with normal 
mncous membrane. Although they are found almost every- 
wliere in the intestinal tract, they occur most frequently in 
the rectum (according to Rosenheim iu eighty per cent). 
Among the benign tumors the adenomata are most fre- 
qoently met with. They arise from the mucosa, have a 
tvpical acinous structure, and are attached to the mucous 
membrane either by a broad Imisb or by a pedicle. In the 
latter instance they form polj poid excrescences which may 
cover long distances of the intestinal canal, existing iu large 
numbers. Ewald refers to a specimea in his possession iu 
which the inner wall of the colon was covered from the 
■ M&dcluDg: Centmlb) f Cliirurgie, 1803, No, 30 
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spleiiic curvature to the siKinoiil Hesiire with suoh nntn 
mis itolypi thatthe,\' jirojefted from the mucous membrane 
liketuHseln from a riblioii. The whole 8|iL'cimeu looked 
Komewhat like a nigautiti buiicL iif grapes. Tlie pol_\ pi ;ire 
moat ofteu uiet with iii c-hildreu from the foui'th to the 
seventh vuar, although they also occur in grown-up per- 



With regard to symptoms the benigu tumors located in 
the upper parts of the iutestinal tract cause hardly any 
distui'bauces at all. Sometimes, however, especially U 
thej- are present iu larger uumbers, they may giie rise to 
heuioiThagea and catarrhal alfectioue. On aeconut of their 
small size and soft consistency it is almost im[ioHsible to 
discover them by palpation through the abdominal walL 
In very rare instances they may give rise to serious symp- 
toms by occluding the intestinal lumen or by causing in- 
vagination. The benign tumora located iu the rectum 
more frequently give rise to disturbances. Thus tenesmus 
and difficult defecation are often met with; hemorrhages 
also occur frequently. Sometimes such a polypus, if situ- 
ated near the anus, may protrude through this opening 
during defecation aud give rise to severe pains. Occasion- 
ally a polypus is torn off from the intestinal wall and 
jjassed with the 8t<H)l8. In such an event the symptoina, 
if there have been any, suddenly disappear. 

Whenever these tumors are situated in the lower rec- 
tum they are accessible to direct examination and treat- 
ment. The latter consists in removing them by galvaD(^ 
cautery or by direct surgical measures. 



CHAPTER Vir. 

HEMORRHOIDS. 

Synoni/ms : Plilebectaaia bemorrhoidalis. Piles. 

Definilion. — Diffuse or circumscribed varicoae dilata- 
tions of the hemorrhoidal veins situated either in the sub- 
cataueoos tissue of the external Burface of the anus or iu 
the submucous tissue of tlie lower portiou of the rectum. 

Etiology.— The affectiou uuder cousideratiou is quite 
frequently met with. It occum more often in men thau iu 
women and very rarely in children. ^Vhile in olden times 
it waB believed that hemorrhoids were due to a faulty state 
of the general circulation or dysci-asia, it is now generally ac- 
cepted that they are the result of merely local disturbances. 
The development of hemoiThoidal varices takes place iu 
the same manner as that of varices of other regioos of the 
body, principally by mechanical influences. The reason 
why these phlebectases are formed so often in the hemor- 
rhoidal plexus is as foUows: 1. The hemorrhoidal veins 
occupy a low position of the lK)dy, no matter whether in 
the standing or in the recumbent posture. 2. They are 
often unduly compressed by the contraction of the muscles 
situated iu the lower end of the rectum and by fecal masses 
accumulated bore. The circulation is thus at certain times 
obatntcted or altogether arrested. 3. Tlie hemorrhoidal 
veins are not provided with valves, and thus blooii which 
has passed through them can be easily forced back. 4. 
The rectal veins are the remotest branches of the portal 
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vein in which there is norrouliy but a low degree of pre 
sure, and in which circulation is easily retarded by c 
tiirbiinces of the liver. Aa all these factors esist even 
under normal conditions it in readily conceivable that 
phlebectasee are found in the majority of people; usual]}-, 
however, they do not reach a marked development, and 
for this reason do not give rise to complaints. 

All conditions which tend to produce lasting; hypersemia 
of the lower portion of the rectum give rise to the develop-fl 
ment of hemoiThoids. Too prolonged sedenbirj or stand- J 
ing occupations predispose to them. In this way hemofwfl 
rhoida occur in clerks, students, some artisans, for inatauo^. T 
shoemakers, tailors, and cavalrymen, seainstresses and^l 
washwomen, ete. High livers and people who are use 
to strongly seasoned or fatty ftxMis also often suffer t 
piles on account of the great fulness of the portal circul 
tion under these conditions. Habitual constipation u 
favors their development. The use of strong cathartics 
like aloes, colocyntli, gamboge, etc., irritates the large 
bowel in a marked degree and often gives rise to hemoiw^ 
rhoids. Diseases of the uterus which lead to an enlargo* J 
ment of this organ and also pregnancy are predisposing ' 
causes. In a similar way affections of the prostate and 
tumors of the bladder as well as of other organs situated 
in the small pelvis ofteu produce hemorrlioids. All dis- 
eases of the liver which are accompanied by a congestive 
state of the portal circulation exert a direct influence upon 
their formation. Diseases of the heart and lungs : 
qnently canse congestion of the inferior vena cava t 
indirectly also of the rectal veins, thus predisposing i 
the affection under consideration. 

Hemorrhoids are most frequently developed between ti 
ages of thirty and fifty 3'ears. They are extremely lai 
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in infants and children. With regard to frequency the 
male Bex seems to be more often afflicted than the female. 
Some races show a special predisposition to tins disease, 
depending moat probably upon tlieir mode of living and 
their diet. Whether heredity plays a part in the develop- 
ment of hemorrhoids is yet unsettled. 

M'^bid Aiialo>mj,~Za some instances the hemorrhoidal 
veins are evenly dilated and can be noticed as bluish-red 
and tortuous vessels encircling the external anal opening. 
At the same time there may he no special varicose swell- 
ings; more frequently, however, besides the general con- 
gested condition of the veins th:>re are isolated varicose 
protrusions which may range in size from a pea to a wal- 
nut. They vary greatly in shaiie : sometimes they are 
round, sometimes flat, sometimes again irregular. Their 
size greatly changes from time to time in the same person. 
After defecation as a rule they grow smaller. Internal 
hemorrhoids appear as soft nodules of a bluish hue and 
have thin walls. They often develop to a considerable 
eixe and make defecation difficult. As a rule, hemorrhoids 
occur as multiple nodules, which may cover the mucous 
membrane at different places, or they may encircle the 
external surface of the anus, or be situated above the inter- 
nal sphincter. Internal and external hemorrhoids may 
also be present at the same time. Thus Cruveilhier ' de- 
scribed a case in which there existed a wreath of external 
bemorrhoids around the anal opening, another above the in- 
iemsl sphincter, and a third a few centimetres farther up. 

External hemorrhoids are at first covered with normal 
epidermis which can bo moved over them. Later, how- 
ever, through inflammatory processes the cutis Ijecomes 
adherent to the varicose no<lule. At the same time the 

' Cntveilliler ■ "Traile d'nnatomie pntbnlogiqiie g6ncfjilo, " 1849. 
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skin coverisg the uodule grows thibner thruugb the ste 
pressure to which it is eubjected, and it may reach a point 
wJieQ it breaks ojieu after a forced defecation. The same 
remarks also apply to iuterual hemorrhoids in which the 
cutaneous covering of external homorrhoiila is represents 
b>- the mucous raembrane of tlie bowel. This also bft* 
coraea adherent, thinned, and may ultimatel.v rupture. J 

Internal piles are best divided, according to AIlingh| 
into the three following varieties : 

1. Capillary Pilen. Tliese present small, florid, rasp- 
berry-looking tumoi-s or rather vascular areas upon the 
mucous membrane, having a gi-anular spongy surface and 
bleeding on the slightest touch ; tliey are often situated 
rather high in the bowel ; in structure they consist almost 
entirely of hyi^rtrophic capillary vessels and spongy con- 
nective' tissue, They resemble arterial mevi very closely, 
indeed, in tlieir microscopical structure, except that they 
are covered externally by a very much tlunner membrane 
and consequently are readily made to bleed. 

2, Avierial Pile*!. These appear as tumors varying in 
size, sessile or somewhat pedunculated, attaining sometimes 
very considerable dimensions, glistening or slightly tiUoiib 
OQ their surface, slit)i)er^' to the touch, hard and vascnlu 
with an artery oft«>n as large as the radial entering their 
upper part. When they are villous on their surface, they 
bleed very freely and tor some reason or other have formet! 
and grown very rapidly . On dissecting one of these tnmon 
one will find that it consist'^ of numerous arteries uul 
veins frequently anastomosing, tortuous, and snmetinieA 
dilated into jiouches, and of a stroma of cell growth and 
connective tissue, the latter most abundant 

< WnKam AJHngham aud Herbert W. AlUat'linm : "Tlie DUgncMli 
and Treatment of DlscaseB of the Rectum. " London, 1886, p. Ill 
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3. Fenotta Piles. Li thest* tho venoiis system predomi- 
nittes. The tumors ure ufteu ver.v large aud are sometimes 
the size of a lien's egf?. They are bluish or livid in color. 
The surface may be smooth aud shiny or [laeudocutaneous. 

External and internal piles often present themselves as 
iiudulee situated closely to each other and sometimes coa- 
lescing; thus larger tumors arise. In these hemorrhoidal 
varices important structnral changes frequently take place, 
TVhile at first soft, they may grow (juite hard by the for- 
luatiun of blood clots or by a process of calcification. In- 
flammatory processes in the neighboring tissue have a 
tendency to increase their size and to make them mora 
firm. 

Internal piles are often pushed downward during the act 
of defecation. In this manner the mucous membrane of 
the base of the tumor is subjected to greater traction, aud 
thus ultimately a jiediele is formed. Such nodules pro- 
Tided with more or less long pedicles aud situated near 
the internal sphincter very fre<iuent]y slip out from the 
anus at each defecation. When, however, they are not 
esi)ecially large, they sijoutaneoualy return into the rectum 
after defecation is finished. If they are of considerable 
size, it sometimes happens that they become incarcerated 
by the external sphincter, and if not carefully replaced, 
inflammation may develop and give rise to intense pains. 
Occasionally they may even become gangrenous and ulti- 
mately drop oflf. In some instances hemon'hoids undergo 
retrograde changes, become smaller, and even disappear 
entirely. Flaps of akin hanging near the anus and pre- 
senting a brownish color are often the remnants of pre- 
Tioas piles. External piles sometimes give rise to the 
formation of warts and their surface assumes an uneven 
and wrinkled appearance. luterual hemorrhoids are often 
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complicated by inflammatory processes of the oeigbbonng 
tissues. Sncli processes gi\e rise to tlie formation of nJ- 
cers, proctitis, aud jieriproctitis. In the latter iaetance 
an abscess may be formed, which may open either exter- 
nally or iBternally, sometimes both ways. Thus a com- 
plete rectal fistula originates. 

Id internal hemorrhoids the mucous membrane of the 
rectum almost always exhibits the signs of a chronic ca- 
tarrh. Its surface ia swollen, succulent, and often covered 
with a thick layer of mucus. Occasionally there may be 
some pus. The proctitis accompanying piles may be either 
the cause or the sequel of the latter; sometimes, however, 
both may be due to nome other factor. 

Sijmptomatologij. — Most of the symptoms produced by 
hemorrhoids are generally of a local character. They 
greatly vary in the different varieties of piles. In the 
early stage of external pile there occur off and on, espe- 
cially after indiscretious in eating and drinking (princi- 
pally effervescent wines or stroug alcoholic beverages), 
attacks caused by an increased congestion of the hemor- 
rhoids. These attacks may be described as follows: A 
sensation of fulness or clogging and slight jiulsation in the 
anus are felt by the patient. Moilerate constipation exists, 
compelling the patient to strain more than ordinarily. 
Itching of the anal region and the perineum frequently 
annoy the patient, especially soon after retiring, and may 
keep him awake for quite some time. On awaking in the 
morning the patient finds the anus tender and swollen, 
and after a movement a few stains of blood are discov- 
ered on the paper. Such an attack will, a,s a rule, pass off 
very quickly if the patient lives rationally and avoids the 
predisposing causes; if not, the attack will quickly near 
with greater intensity and gradiudl y assume a severer type. 
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Estemat piles may become swollen and (Edematous, and 
are then extremely painful to touch. SometimsB there 
may be ulceration, or suppuration may take place and 
Bmall painful fistuiie may form. The venoua tumors now 
and tlien irritate the spliincter and levator ani muscles and 
produce spasm of the latter. The piles are then occasion- 
ally drawn up into the anus and pinched by the latter. 
This causes a great deal of pain and keeps the patient 
awake daring the night. A feeling of throbbing and a 
Bensation a.** of a foreign body in the anus exist. A fre- 
qnent desire for defecation i.s tkerebj' produced and the 
patient, as a rule, is inclined to attempt to expel the for- 
eign body by forcible straining, which of course only 
aggravates the pain. Under these circumstances the 
patient can hardly sit down nor can he walk about com- 
fortably, and on coughing and sneezing experiences great 
snfferiug on account of the constriction of the involved 
diseased parts. During a movement of the bowel and for 
some Lours afterward the paina are greatly increased. 
The patient is unable to attend to his daily occupation. 
General symptoms like fever, anorexia, dizziness, severe 
constipation, may accompany the local manifestations. 

Of the internal hemorrhoids, the capillary variety, being 
smaU and only slightly elevated aliove the mucous surface, 
g:iTes rise to scarcely any trouble. As a rule, there is no 
pain. Occasionally, however, ulc«ration takes place which 
may cause considerable suffering. 

Arterial and venous hemorrhoids give rise to many more 
symptoms. In case the sphincter muscles are relaxed, the 
hemorrhoids often protrude on the slightest exertion. 
This also often occurs at stool. At first they spontane- 
ously return within the sphincter after the bowels have 
moved or whenever the exertion has ceased. Later in the 
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course of tbe disease, however, the ])(itieut is compelled" 
return them with the finger. In still more advanced cases 
they never remain long within tlie ejihincter an<l prr>- 
trude very often whenever the least exertion is made. lu 
this manner the hemorrhoids cattse much discomfort. 
They also discharge n gummy acrid mucus which keeps 
the pai'ts constantly moist and lends to excoriations around 
the anus, and also favors the develojimeut of cutaneous 
excrescences. Patients with fully developed internal hem- 
orrhoids experience a great deal uf suffering during ile(i>- 
cation. They alao feel quite uncomfortable for some timo 
afterward, occasionally to such a degree that they have to 
lie down. Wheu walking they are always conscious of the 
fact that they have an anus. 

In other instances in which the sphincter aid is strong 
aud tight, the piles in coming down become nipjied and 
their return is rendered difficult and painful. 

The symptom from which the hemorrhoids originally 
derived their name, namely, hemorrhage, is common to all 
varieties of piles, althoiiiih it is Iiy no means constant. In 
many instances it is absent, or it does not play any essen- 
tial part, especially iu external jiiles. In some patients a 
more or less considerable hemorrhage takes ]]lace at cer^ 
tain intervals, ap|>eariDg periodically, occasionally with 
great regnlarity. A few premonitory signs, consisting in 
l>ainful sensations in the back aud around the anas, con- 
stipation, and other indefinite nervous symptoms usually 
precede for a few days the benjnuing hemorrhage. The 
blood as a mle then ai>pears at first in small quantities 
gradually increases in amount, and the hemoirhage stops 
OD the fifth or sixth day after its commencement. Physi- 
cians in olden times— and some of the laily even nowadays 
— looked upon the hemorrhage as an important event, free- 



UEMORRHOlDy. IS.t 

iiig the system of vicious material. Tliib is Uie reason wliy 
formerly tlie hemorrlioidal bleeiiUn}; was termed the golden 
flow. Nowadays we do not attach udj' iiarticular import- 
ance to these hemorrbayes, Their regularity or tlie jierio- 
dicity of their api)earauce is simply attriltutable to tlie 
fuct that the lime necesary for the fiUiuy up of the nodules 
outil they rupture is usually of tho same length. 

In some instances there ai'e transient hemorrhages, last- 
ing a, shorter or longer period. Ordinarily the patients feel 
relieved after the bleediog; occasionally they remain (|uite 
well for a long time, sometimes for a year or two, until 
there is suddenly a new LemorrhaHe. In the latter cEise 
the hemorrhage ia commonly caused by some unusual oc- 
onrrentre; thus, a verj' copious meal, a long ride on horse- 
back, or an escess in leuery may bring it ou. 

In another class of patients there may be continuous 
small hemorrhages. These occur more frefjuentlj' in cases 
of capiUarj' hemorrhoids. Tlie i|uantity of blood lost at 
each action of the bowel is small, but being steady it be- 
comes a serious strain upon the patient's constitution and 
may give rise to serere forms of aniemia and even per- 
nicious anaemia. 

The blood discharged from pile^ is either of a bright 
red or a dark brown color, dei>ending u]h»u its origin from 
Arteries or veins. It is characteristic of heinorrhoidal 
liemorrhages that the blontl usually appears in a liquid, 
nctu-coagulated state, covering the fecal matter, but not 
mised with it. If the hemorrhage is very copious, uncoa- 
Bciousness may result combined with symptoms of pro- 
found collapse. This, however, happens very rarely. Ac- 
companying the local maDifeslatioaH, especially if the latter 
are of a high degree, there may lie varied general symp- 
toms. Thus dyspncea, palpitations of the heart, angina 
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pectoris, irregulrtr bi?jirt actiou, liiecough, headaches, g 
diiiess, dizzioess, buzzing in the ears, uud cloudy vision 
may be preeeut. Often a despoudeDt feeling and a coiidi- 
tion reaembliiig hyijochondria is met with. Anorexia, 
nausea, belchiiag, and constipation also often occur. The 
general symptoms are especially marked if incarceratioo 
of internal piles \vithiu the sphincter has taken place. In 
case the swelling of the hemorrhoids is so extensive that 
a reposition cannot be iiuickly effected, there may be pres- 
ent beaidea tlie local pains high fever and signs of col- 
lapse. If the iucarceration lasts a long period, the hem- 
orrhoids may become gangrenous and either fall off, 
accompanied by pi"ofuse liomonliaKe, or, altliough rarely, 
give rise to &ei>tic and peritonitic conditions. In most 
instances after a falling o£r of the hemorrhoid a sponta- 
neous cure takes place. 

Some cases of hemorrhoids are complicated with catarrti 
of the rectum (proctitis). In such instances the stools 
reveal the presence of a considerable quantity of mucns, 
occasionally even of pus. Sometimes the inucous or mu- 
co-purnlent fluid admixed with the fiecea may be tinged 
with blood. These cases are often acrompanied by a 
paretic condition of the sphincters, which allow the secre- 
tion to dribble from the anus. This gives rise to excoria- 
tions and inflammation of tho onus and the neighboring 
tissues. In the course of the proctitis prolonged tenesmus 
ma; apx>ear at times. If the inflammation extends into the 
rectal cellular tissue, it may lead to the formation of ab- 
scesses which may empty into or outside llie lK)wel. This 
is the most frequent way in which flsttilie are prodaced. 

Disturbances of the adjacent organs are also occasion- 
ally met with in cases of jiiles. Thus ischuria, stranguria, 
hemorrhages from the bladder, hemoiThages from the w 
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giiia, and catarrhal conditions of tLe latter are encoua- 
tared. 

Diagnosis. — The diagnosis of hemorrhoids as a rule is 
easy. Esternal piles are foand by iaBpection of the anus, 
the patient Ijing on his side with the thighs drawn up. 
The buttocks are pushed aside with the hauils, and the 
patient is instructed to strain in a similar manner as when 
having a stool. Notlules of a reddish-bluish tinge will be 
noticed in the immediate viciuitj of the anna or partlj 
within it. It is characteristic of hemorrhoidal nodules 
to increase in size during a period of constipation, and to 
diminish after au efficient evacuation of the bowels. 

Condylomata and small skin tags around the anus can be 
easily differentiated from piles. Condylomata, as a rule, 
encircle the anus and are present also on other parts o( the 
body, especially on the scrotum. Sesides, Ihore will be 
ft previous history ot syphilis, and occasionally other lu&- 
tic manifestations. The cutaneous tags present more the 
appearance of whitish-looking skin, never change in size, 
and do not bleed when punctured, while hemorrhoids 
bleed jtrofusely on puncture. 

The diagnosis of internal hemorrhoids can be made by a 
digital examination or by this in connection with the in- 
spection of the lower portion of the rectum by means of a 
specnlum. The characteristics of internal piles aresimilar 
to those of external hemorrhoids. They can l>6 easily 
differentiated from polypi by means of puncture with the 
needle. Polypi do not bleed when punctured. Besides, 
polypi are usually found in children, while hemorrhoids 
occur with greatest frefjuency in the advanced period of 
life. 

Carcinoma of the rectum will rarely give rise to mistakes, 
the tumor usually presenting a much harder C0Dsisl«nc7 
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ilian hemorrhoids. As a rule, theie will uiao be otbffl 
signs n{ a malignaut trouble, cachexia, etc. It ia needleai 
to saj' that uancer of the rectum may be combined i 
hemorrhoids. Ab a matter of fact, it very often gives riee.l 
to their development, and the discovery of piles whiokJ 
have formed within a short i)eriod of time should indeed! 
rouse the suspiciou of cancer of the rectum. 

Pco(/iiOflis. — The prognosis of external as well as internal | 
piles is as a rule favorable. They generally exist for t 
long time, not infre<|uently throughout life. They liardly I 
ever endanger life, unless some grave complications (incar- J 
oeration of the hemorrhoids or gangrenous processes c^a 
very profnse hemorrhages) supervene. Hemorrhoids ar^'l 
liable to recede or even to disappear entirely, especially' itm 
the factors producing them have been eliminated. 

Treatment. — A rational mode of living is of the great«et>fl 
importance. Patients with Lomorrhoids should bavol 
plenty of outdoor exercise, should ])aitake of food witkJ 
moderation, should avoid all excesses in baccho and in 4 
venere, and should endeavor to have a daily evacuation of, I 
the bowels. Any condition causing venous hyi;)erEemia oi'.i 
the rectum must be removed. Thus vocations requiring J 
constant sitting, or constant standing, or horseback ridiog I 
should be entirely or partly given up. 

With regard to tliet the following general rules may b»J 
given: Patients \>'ith hemorrhoids should avoid oopiooff'l 
meals. They should rather eat often and sparingly. Fish, 
fresh, well-cooked vegetables, and ripe fruit should form a 
considerable part of their diet. Alcoholic beverages, strong 
coffee, and highly seasoned dishes should be avoided. The 
different kinds of cheese, very coarse brown bread, cabbage, 
peas, and beans are beat eliminated from the diet. Salads, 
potatoes, beets, spinach, asparagus, cauliflower, are, how»-n 
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ever, ratlier of benefit if takeu iu small (juaotities, as tlieee 
articles make the intestinal contents more lifjaid. Stewed 
traHa and also raw fruit, as for instaoce apples, pears, 
prunes, oranges, grapes, are useful, As a beverage, plain 
water, beat taken between meals io the quantity of a pint, 
is most beneficial. In some instances, especiallj- in anic- 
mic patients, buttermilk in the same ([iiantity may be 
taken instead of water. A small amount of light beer is 
permissible in some caaen. 

With reference to hygiene or prophylactic measures it 
is of imjKirtance for the ijatients to have plenty of outdoor 
exercise, epi)ecially walking. The exercise, however, should 
not be continued to over-fatigue. Gymnastic exercises at 
home, sawing or chopping wood, and the like, and also 
massage are best adaptejil for this par|rasc. The patients 
should wauh the affected part In the morning and evening 
with cool water. They should sit on caned chairs, not on 
upholstered ones, and should sleep on a mattress. 

The patient should have a gootl evacuation of the bowels 
daily. In case this does not occur, it will be of the great- 
est importance to secure it by the diiTerent therapeutic 
measures at our disposal (see Chapter X., on constipa- 
tion). As a nile, however, powerful laxative and drastic 
remedies should be avoided. The fretjuent use of injec- 
tions had also best be omitted. The purgatives most 
adapted for these patients are the saline ones, sulphur and 
rhuljiirb drugs. Thus compound licorice powder, a tea- 
Bpoonful iu the evening, or sulph. depur., potaa, bitartrat. 
(ui, also one teaspoonful in the evening. Ehubitrb in the 
form of tincture or in substance 0,5 to 1 gm., taken once 
or twice daily, is alao advantageous for a prolonged use, 
The waters of Carlsbad, Kissiugen, Marienbad. Tarasp, 
Saratoga, will also be of benefit, esi)ecially if takeu at the 
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watering-places tbemselves in connection with a prescril 
diet. If the hemorrhoida hare already attained consider- 
able size, local remedies wiJ! often be required. 

Local Tiraline))(.^1he irritation or the rubbing of the 
pilea against each other or agaiust the skin must be pre- 
vented. For this purpose covering the piles with a small 
piece of smooth and clean cotton is of benefit; still better, 
however, for this purpose is cotton moistened in olive oil 
or covered with vaseline or a soft salve (Hebra's ointment 
or ointments of zinc, lead, boracic acid) . If the piles are 
inflamed, it is best to first paint them a few times with 
following solution: 



ittoj 



B Potas. iodidi 8.0 ( J 

lodi puri OS (gr. ill«.| 

Glycerin 40.0 ( J 

before applying the ointment. After a movement the anas 
and the piles should be first washed with cool water and 
then wiped off with soft cotton or linen. Tliis must be 
done very gpntly. Persons suffering with annoying tenes- 
mus after defecation should accustom themselves to go to 
stool before retiring. The recumbent position which the 
patients are thus able to assume soon after the passage 
affords them decided relief. 

If there are pains in the rectum caused by a mero hyper- 
testhesia of the mucous membrane, an injection of one to 
two teaspoonfuls of warm olive oil or of the same quantify 
of warm water into the bowel will exert a favorable influ- 
ence. If this fails, or in cases in which the pains are 
caosed by a superficial escoiiation of the piles, it is host 
to apply an ointment containing some narcotic after an 
evacuation of the bowels, and sometimes even during Qm 
intervals. The following salve, recommended by Boees* 
heim, is very appropriate: 
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Q Lanolin 30.0 (St. ) 

Bism. Bubnltr, 2.0 ( 3 BB.) 

Extr. opil 0.3 (gr. v. ) 

M. f. uugt. 
In place of the ointment the pilea may be painted with a 
solution containing equal parts of fluid estracta of opium 
and belladonna, or with a two-per-cent cocaine solution. 
Suppoaitoriea containing opium, belladonna, or cocaine 
are also effectual. 

Internal jiilea prolapsing through the anus should be 
poshed back bj the patient after anointing thera with olive 
oil or with vaseline. In case the reposition is not easy, 
painting of the piles with a two-per-cent cocaine solution 
will after a while lessen the sensitiveness and thus make re- 
position possible, lu some obstinate coses the patient must 
be narcotized in order to accomplish this. If the incarcerat- 
ed piles liave already become ganRrenous, the pains usually 
grow less. In order to arrest the necrotic process it is 
advisable to dust the affected area with an antiseptic powder 
(dermatol) and to cover it with dry gauze. The pile usu- 
ally fallH off spontaneously and the wound heals of ifself. 

The inflammatory processes in piles require special 
treatment in the stage of exacerbation (general antiphlo- 
gistic remedies). Thus rest in bed on the side, applica- 
tion of cold in the form of an icebag or a Prieaanitz poultice, 
occsBionally leeche.-^ in the neighborhood of the anus, not on 
the piles themselves, are beneficial. Application of c<<ld lead 
water ia also useful. In case there are signs pointing to 
the fnrmatiou of pus or the development of a septic process, 
surgical intervention is imperative. An incision into the 
hardened pih s followed by thorouj^h extirpation is essential- 
luasmuch as such an oi>eratioD must !» done under chloro- 
form narcosis, the radical removal of the entire hemor- 
rhoidal area is therefore best performed at the same time. 
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Hciijiirrbdiitiil liem<jrrbat{es, if not estenaive, and if occo^' ■ 
ring at limn intfi'vuls, will Liirdly reunite auj lUerapentic 
lueiisures. IX, however, tlie quantitj- of blood is (juite con- 
siderable or if the liemorrbage is protracted, the following 
means should be employed: An icebag should be applied 
to the auus for several hours, or in case the hemorrhage 
results from internal i:)iles, a cylindrical piece of ice ia 
pushed up into the auus and replaced every half-hour. 
The rectal refrigerator may likewise be used with benefit. 
Very cnld injections are also useful. In cases with very 
frecjuent hemorrhages injections of water, to which an as- 
tringent remedy has been added, are beneficial. Thus a 
two-pei-ceut solution of tannic acid or of alum, or a 0.3- 
per-cent solution of acetate of lead may l>e applied. Su- 
Ijrarenal gland' applied locallj' in powdered form or used 
ill a salve vehicle or suppository — also adreualiu adminis- 
ti-red in solution (1 : 10.000)— are of decided l>euefit. 
following ointment, first suggested by EosaobadskJ,' ; 
also be applied in these cases: 

8 CliryBiirobin : 0.8 (gr. xlij.) 

Iodoform 0. B (gr. ».) 

Eitr. bellml 6 (gr. i. } 

Vaselini 15.0 { | 88.) 

M. f UDgt. 

This salve not only checks the hemorrhage, but has «! 
an excellent effect in reducing the size of the pile. In in- 
ternal hemorrhoids the following suppository may be used 
for the same purpose: 

If Clirysarobin 0.1 (gr. Ij) 

Acldl lannfci O.I (gr. 1|) 

Iodoform 0.3 (gr iil|) 

Extr. opii 0,03 (gr. 1) 

01. Uieobrom S.O (J «.) 

M. r. Suppository. S. Doe sup pository In the evening. 
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Bitiluxil jyealmeiit.^l. DllataCwn of the Sphincters, Ver- 
nenil ' was the first to reconimend dilatation of the epbinc- 
ters as a, cure for piles. This treatment is based upon the 
idea that the spasm of the sphincter is thereby stopped, 
that the bowels act more freely and the pressure iipou the 
venous blood-vessels is relieved. The dilatation of the 
sjihincters may be accomplished gradually bj- introducing 
specula into the rectum, taking a larger size each time, 
which procedure oceupiea several weeks, or it may be done 
in one sitting (the so-caUed forcible dilatation). In the 
latter instance, however, chloroform narcosis is necessary. 
Coutplete dilatation m effected, according to Allingham, in 
the following way : The patient being fully under the influ- 
ence of ether or chloroform, iKith thumbs must be inserted 
into the rectum, wliich i.s to be dilated gradually, flrat in 
the antero-jjosterior and afterward in the opposite direc- 
tion. The amount of force used must be suflicient to over- 
come the si)asm thoroughly. This manipulation must be 
continued until the sphincter muscles yield, as if reduced 
to a really puli»y couditioii. Care must be taken to act 
high enough up ia the rectum so as to include the whole 
of the sphincter. The result is that the state of contrac- 
tion is abolished and no spasm can occur. In fact, for the 
time l>eing, as in any other stretched muscle, paralysis re- 
sults. With great gentleness the desired effect may be ac- 
complished without tearing flie mucous membrane. But 
some extravasation is iisually noted around the anus for a 
few days. After this an opium suppository is kept in the 
rectum and the patient is placed in bed in a recumbent 
position. Dilatation of the sphincters may be recom- 
mended in the early stage of hemorrhoids, especially in 
casefl combined with constipation ; further in hemorrhoids 
■Venieiiil: Gazi^tiedcs hOp., 1S84, 18ST. 
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during pregnaticy or occurring in persons greatly debili- 
tated by other grave diseasea. 

2. Carbolic-Acid Injections. Pooley,'K6laey,'Roiix,*and 
Laoge ' have recommeuded injections at carbolic acid into 
the piles in order to protJuce shrinking. Thia method is per- 
missible only if the hemorrhoids are not inflamed. Proceed 
as follows: The piles are first thoroughly cleansed and 
dried, then covered with iodoform salve. In order to 
lessen the pains a few drops of a one-per-cent cocaine so- 
lution may first be iiasd subcutaneonaly. Tlien three to 
five drops of either of the two following solutions are in- 
jected into the centre of each pile : (1) Carbolic acid 1, gly- 
cerin 3; (2) Carbolic acid 1, glycerin 3, distilled water 3. 
The injectiou is made with tlie common Pravaz syringe, 
but care must be taken that none of the solution drips from 
the needle, so as to avoid cauterizing the mucous mem- 
brane. Several piles can be treated at tlie same sitting. 
It is advisable, however, not to make the injections ofteuer 
than about once a week. This procedure if carefully done 
is not dangerous nor painful, and often effects shrinking 
or even disappearance of quite considerable hemorrhoidal 
Dodulea. 

3. CaitlerizaHon iciih Fumhtg Hitnc Add. Houston,' of 
Dublin, was the first to recommend cauterization of piles 
with fuming nitric acid. This may be done in the follow- 
ing manner: After thorough cleansing and drying of the 
anus and the surrounding parts, the entire area is covered 

' J, H. Pooky : "Injeclion of Carbolic Aciil ia Heraorrlioids. " To- 
ledo Med. and Surg. Journnl, November, 1877, No. 11. 

' Cbnrlea B. Kelsey : Tlie Treatment of HemorrhoidB." HedJcal 
Record. 1886, vol, i:.. p. 141. 

' Rou:i : "Beliacidluiig der Uimorrhoiden." Tberap. Honatsbeftc, 
189S, p. 134. 

* F. Lftnge : CentralHalt f llr Clilrnrgie, 1887. No. 25, Beilage, p. 78i 

'Houston: Dublin Jourunl of Medicioe. 1844. 
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with a tLiok layer of vaseline excepting the pile wliicli is 
to be treated. The latter is tlien paiuted with nitric acid 
by meuiis of a small stick of woixl or a glass rod. Special 
care must be taken that the acid reaches no other spot. 
AJt^r the uodnle liaa assnmed a grayish-green color it is 
carefully dried, smeared with vaseline, and pushed back 
into the rectum. This method is beat adapted for smaller 
nodules, especially if they have a wide base. Sometimes 
a second cauterization is necessary, which may be done 
after an interval of about five days or a week. Instead i>f 
nitric acid other cauterizing substances may be used, and 
Allingliam has recommended concentrated carbolic acid as 
e8i>ecially efficient for this purpo-ie. 

4. Li'jntiire. Cooper ' recommeuded the ligature of hem- 
orrhoids in order to cut them off from the circulation and 
tlina destroy them. Salmon' haa improved this method 
by making an incision before applying the ligature. Ac- 
cording to this writer, the oijeration is jierformed in the 
following manner: The patient is placed on the right aids 
on a hard couch and is completely ausesthetized. The 
Bphiueter muscles are then gently but completely dUated. 
The hemorrhoids, one by one, are then drawn down with a 
pronged hook fork; by means of sharp scissors the pile ia 
Beparated from its connections witli the muscular and sub- 
mncous tissues upon which it rests. The cut is best made 
in the sulcus or white mark which is seen where the skin 
meets the mucous membrane. This incision is made in a 
direction parallel to the bowel and carried to such a dis- 
tance that the pile ia left connected by an isthmus of vessels 
and mucous membrane only. A vrell-waxed, strong, thin, 
aseptic ailk ligature is now placed at the bottom of the deep 
' Cited from Alliughttin, loc. cit. 
' Ibid. 
13 
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groove which Jias been made, ami the ligature is tied right 
at the neck of the tumor as tightly aa possible. Wlieu all 
the hemorrhoids have thus Ijeeu ligatetl, they slioutd he 
returued withiu the 8[ihiucter. A small jiieco of absor- 
bent cotton saturated with iodoform ointment 18 now 
placed into the bowel and a pad of cotton applied over t 
anna. 

6. Crushing. Crushing of pilea has been suggested by ' 
Pollock and the method further improved by Allingham,' 
who devised a very ingenious apparatus for this purpose, 
namely, the "screw-crushing instrument." The operation 
begins with the dilatation of the sphincters. The liemor- 
rhoid is then drawn into the screw-crusher by means of a 
hook, and this being intrusted to an assistant the bar is 
pushed up and screwed home as tightly as ix>ssible. The 
pile should be crushed longitudinally and not transversely. 
The projecting portion of the pile is cut off with the knife 
or scissors and the pressure kept up for about one minute. 
According to Allingham crushing is a very satisfactory 
method of removing internal piles. 

6. T7ierino-auitei-ij[Pa>/ueU>i)aii(fGah-ano-caHtenj. Lan- 
genbeck introduced the method of ojierating upon pilea 
by means of thermo-cautery. Each pile is seized with a 
volsellum forceps and drawn well down. The clamp is 
then applied so as to embrace its base, The portion above 
the clamp is cut off with a jiair of scissors and the cautery- 
iron, heated to a dull red heat, is repeatedly applied to the 
stump until all the vessels are well seared. 

Instead of using the Paf|uelin, galvano-i-autery may be 
applied for the removal of hemorrhoids, the tecbniqae 
betifg identical with the former. Bardeleben and also Ro- 
senheim strongly recommend the latter method. 

' Allingham : " DiBcaBca of the Koctuin, " 1896, p. 168. 
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7. Extirpation of Hemojrhoids, followed hij Siititre. This 
method was first iDtrnduced by von Esioarch ' In Germauy 
and by Whitehead in England. It ia not, however, esten- 
sively used as it is quite complicated, besides (;iviug rise to 
many disagreeable complications. Thus Alliugham has 
noticed the following snquels of such an oi)eration ; 1, Anal 
stricture. 2. Loss of sensation and control over the 
anus.. 3. Irritation of the mucous membrane due to fre- 
quent discharges of mncns and at times accompanied by 
bleeding. 

After any of the above-named operations it was customary 
to employ au astringent in order to prevent a movement 
of the bowels for a few days, Contrary to this method E. 
Graser ' ia of tlie opinion that such patients are better off 
when having a free movement shortly after the o])eratiou. 
He administers soon after its i>ei'formance a small dose of 
castor oil and instructs the patient to have an evacuation 
while in a warm sitz bath. Cleansing of the anus is very 
easily obtained in this manner. After au antiseptic wash- 
ing a i»ie«'e of cotton or linen, thickly smeared with an 
ointment, is introduced into the rectum. This procedure 
has usually to be performed once daily. According to 
Graser, the patients if thus treated are almost without pain, 
and are able to get up and be out of bed five or seveu 
days after the o|«ration. For some time after its perform- 
ance it is advisable to have the patient introduce bougies 
of varying size into the rectum in order to prevent the for- 
mation of a stricture. 

Complications. — Prolapse o/tke Sectiim. Prolapse of tlie 
rectum is a frequentcomplication of hemorrhoids, althfiugh 

'von Eimarch : "Die Erankbeiten dea Mastilanna und Afters." 
Stuttgart. 1887. 

• E. Gnser: Peaxoldt u. Btiozing, "Hnndbuchd. Tberaple, "Bd. ir., 
p. «»L 
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it may also occur alone. The prolapse may involve eitht 
the mucous membraiie aloae or all the coats of the r 
la tlie l&tter inataDce tlii» couditiou is also called proci- 
deDtia recti. Outside of the anua thera is a protrusion of 
the mucous membrane in its entire circamference. An 
internal prolapse of the rectum may also occur, which con- 
sistfi in tlio descent of the upper part of the rectum through 
the lower part, but not appearing outside the anus. This 
corresponds rather to an intussusception. A relaxation of 
the ligaments which serve to keep the rectum in its place 
is often the cause of this malady. Weakness and paralysis 
of the sphincter ani muscles are also i>redisposing factors. 

Prolapse of the rectum is frequently found iu debilitated 
children, especially if an intestinal catarrh is present, for 
these little patients go to stool too often and usually strain 
too much and for too long a time. These conditions weaken 
the muscular apparatus of the anas, and thus a prolapse of 
the rectum easily arises. Iu elderly people, in patients 
Buffering from affections of the bladder or from aevere 
constipation and internal hemorrhoids, and in womeitl 
who have gone through many pregnancies Iu quick i 
cession, prolapse of the rectum is also a frec]uent oo>l 
currence, 

The symptoms are as follows : If the prolaptie is only nf 
a moderate degree, there appears in the act of defecation a 
protrusion of the rectum outside the anus, one or one and 
a half inches in length, the mucosa looking quite red and 
puckered. In the more advanced stage the bulged ontl 
rectum resembles a large tumor with a star-like oiiening 
at its centre, while the color is pale or bluish-red. In 
children the mass generally protrudes only on going to 
stool, but iu adults it is constantly down or comes down 
on the slightest exertion, and therefore may become u 
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ated or inflamed. In old casea of prolnpse iucontiueuce 
of fieces is also frequeutly present. 

The diagnosis of prolapse of the rectum is easily made 
from the above-mentioned appearances. lutemal prolapse 
is not so easily diagnosed, as the ma.is never appears out- 
side the auiis. This condition can be recognized only by 
means of a digital examination of the rectum. The finger 
iiitroduce<l into the bowel is first kept close to the anterior or 
posterior wall, and is passed up until it meets with an ob- 
struction {i.e., it has passed into the cul-de-sac). TLon 
the finger is slightly withdrawn and the centre of the gat 
examined until an orifice ia found into which the finger or 
a bougie may be passed for some inches high up iuto the 
lectnin. If the intussusception is rather far up iu the rec- 
tum, the patient should bear down during the examination. 

With regard to Ircalmen/ it is of importance to eliminate 
all the conditions which were predisposing factors for the 
prolapse. Extreme cleanliness, especially after defecation, 
should be oI>8erved. The reposition of the prolapse should 
be performed in the most careful manner. It is best done 
in the knee-elbow posture. If a considerable portion of 
the bowel has come down, a large flexible bougie may l>e 
passed into the bowel in such a manner as to carry before 
it the upi>er part of the descended gut. General taxis 
should at the same time be used, and in this way the mass 
can generally be returned. In cases in which the prolaime 
occurs quite frefjuently, even during a walk, a rectal sup- 
porter, aa suggested by von Esnaarch, should be woru by 
the patient. It consists of a soft-rubber ball attached to 
the anus by means of a belt and a T iuinduge. 

The palliative treatment which is especially successful in 
children is as follows : All sources of irritation should be re- 
moved and tho general health strengthened. Straining at 
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stool sliould be strongly forbiildeii anil a mild laxativt 
remedy giveu. After u. movement of the bowels tlie i 
truded part should be well washed with cold water > 
pushed back into the aous by geutle pressure. After this 
procedure the patient should remain in a recumbent position 
for halt an hour or so, beat lying ob the abdomen. If these 
means alone are not sufficient, the following more radicali 
measures will have to be adopted: Cauterizatiou of the pro- 4 
lapsed ]iart u'ith fuming uitric acid or with the thermo-caa- 1 
tery under irhloroform narcosis is often of great benefit. J 
Care should be taken while cauterizing not to touch tha I 
verge of the anus or the skin. After this tlie prolapsed I 
part should be welt oiled and returned. lustead of mtrio | 
acid Allingham uses the acid nitrate of mercury. 

These cauterizing methods have the disadvantage of oftsn I 
producing strictures of the rectum. For this reason a num- I 
ber of surgical operations have been devised. Thus esoi- 
sion of triangular or elliptical portions of the mucous mem- 
brane, bringing the edges together with sutures, has been 
practised. Estirpation of the entire prolapsed portion was 
first advocated by Treves.' F. Lange,' of New York, has 
described a new operation, serving the purpose of reduo- 
ing the calibre of the rectum and at the same time produo- I 
ing a narrow muscular ring. The patient is phiced in the I 
genU'i>ectoral gwaitioD, an incision is made from the lower I 
part of the sacrum down to the anus, until the posteritn^V 
wall of the rectum is reached; the coccyx is then removed. { 
The object in view is to narrow the gut as liigh as possible J 
and to lessen the im|>edimeni3 to the action of the levator -l 
ani. The calibre of the rectum is lessened by introducing 1 
buried ^tage sutures of iixloformed catgut, which do not j 



' Treves: Lancet, 18B0, vol. 1. 
' F. Lange ; Annala of Surgery, ' 



■ p. 497. 
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perforate the entire thickness of the gut. The first rows 
are inserted near the middle line und form u fold iti the 
posterior walls which protrudes into the bowel. In this 
manner the more lateral portiona of the gut are brought 
into position without causing too much tension. Similar 
antores are applied to unite the cut surfaces of the levator 
aui and sphincter externus, which had beeu previoasly dis- 
sected in order to laj' bare the posterior wall of the rectum. 
The cavit.v thus formed is filled up with iodoform gauze 
and the Baps of integument are united with sutures. 

Another very efficient operation has been suggested by 
Allingham and consists in makiug a small incision through 
the anterior abdominal wall on the left side, just above the 
onter third of Foupart's ligament, then iutroducing the 
fingers into the abdomen, catching hold of the rectum and 
polling it up. After it has been drawn as high up as pos- 
sible, silk threads are passed through the mesentery' and 
the latter is fastened to the abdouiinal wall. 

I'isgure of the Anns. Another affection which very fre- 
quently occurs in connection with hemorrhoids is anal fis- 
sure. The latter consists of an oblong tear of the mucosa 
of the anus and gives rise to severe pain and spasmotlic 
contractions of the sphincters. Fissures or ulcers of the 
anus vary in depth and size. Some are mere abrasions of 
the mucous membrane, otJiers are ((uite large and deep so 
that the muscular fibres are laid bare. The edges of the 
fissure may be in a healthy state or they may be inflamed, 
callous, and indarate<l. Fissure of the anus is usually 
caused by an injury or tearing of the mucous membrane 
at the verge of the anas. This may result either from ex- 
cessive straining or from the passage of Very dry hard 
Bcybala. The affection is more often found in women than 
in men. The posterior portion of the anus is the point of 
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predilection, although the fissure may occur at any c 
place. It is usually situated parallel to the esteroal spbiuc- 
ter, although in some instances it may lie higher up, par- 
allel to the internal ephiucter or even above it. 

The symptoms consist iu intense pains iu the rectum on 
defecation, sometimes persisting afterward. The paius are 
often of a very excruciating character. The size of the fis- 
sure does not seem to l>e of so much importance with regard 
to the severity of the pain as its position. A small crack 
situated at the anal orifice over the esternal sphincter and 
inTolving the skin causes much greater paiu than a lar^e 
uloer situated higher up in the rectum. There may also 
be a discharge of blood and pus. 

The diagnosis of anal fissure is made by the symptoma 
just mentioned and by local examinations. The patient 
lying on his left side should be told to bear down, and the 
anus opened with forefinger pud thumb as gently as pos- 
sible. Au elongated cliil>-3hapeil ulcer will be seen within 
the orifice. Its floor may be very red and inflamed, or if 
the ulcer is of long standing, of a grayish color, with well- 
defined and hard edges. Often the introduction of the fin- 
ger into the anus is so painful that before making tlie ex- 
amination a suppository containing one grain of cocaine 
has to be applied. Sometimes even this procedure is in- 
sufficient, and then chloroform auK-slhesiawill be required. 
For a fissure situated higher up above the internal sphinc- 
ter examination with the speculum will have to be made. 

Fissures of recent origin can often be cured without any 
operation. Best in the recumbent position sbonld be 
adopted as much as possible. Mild laxatives are to bo 
recommended, but no drastic remedies employed. If the 
patient can manage to have a movement at night time \io- 
lore retiring, it will be of advantage. Locally the fissure 
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should be touched off and on with a ten-per-cent solution 
of cocaine or with a ten-per-cent solution of nitrate of sil* 
ver. Still better is the application of the following salve 
recommended by Allingham : 

9 Hydrarg. subchlor gr. iv. 

Pulv. opii gr. ij. 

Extr. bellad gr. IJ. 

IjDg. Bambuci 3 i* 

H. f . ung. 

If these palliative remedies are not sufficient, a free incision 
through the fissure should be made. The cut should be 
rather deep and should reach the sphincter muscles. 




Scolecoitlitis ; Perityphlitis; PanityphlM 
Appendicular inflammation. 

Defiiiilion. — luflammatloQ of the appendix, ohar&cteriiK 
by localized pains, commonly fever and digestive diatorb- 
ances. 

General Remarks, — The intiammatory lesions involving 
the right iliac region were formerly designated as typhlitis 
(inflammation of the etecum itself), perityphlitis (inflam- 
mation of the peritoneal covering of the cipcum), and para- 
typhlitis (inflammation of the retro- i>eritoneal connective 
tissue of the etecum). Grisolle ' was the flrst to maintain 
that inflammation of the ciecum could hardly give rise to 
such gi'ave lesions as are found in the right iliac fossa, for 
even ulcerations of the cEPCum and colon do not, as a rule, 
show auy tendency to extend into the neighboring connec- 
tive tissue. He ascribed the above conditions to an iuflam- 
nmtiou of the appendix, which organ shows a tendency 
to perforate and to lead to abscesses in the right iliac fossa 
as verified by post-mortem examinations. The [Missibility 
of a stercoral typhlitis (inflammation of the ciPcum as the 
result of accumulated fecal matter) which was formerly 
generally accepted, is now held by bnt very few writers, 

'QHsolle: "TuineurBPhleEnioQeiisesdesFoBBes lllaques, " Archive* 
de MMecIue, 1830. 
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as for iuufamoe, LpuiiauJer.' Sahli," KutliuHf^el,' Fow- 
ler,* Soanenburg,' and others deny its exiBtence. The 
teachings of GrisoUe found further support through the 
brilliant iuvestigations of Beginald Fitz* of Bostou, 
Sands,' McBumej,' Weir," Bull," and Fowler of New 
York, were 8UppleineDi«d by the observations of Sonneu- 
burg, Sahli, Kotter," Rous," Talainon," and others, and 
are now generally ac-cepted. 

Etiology. — In former years much importance was at- 
tributed to the occurrence of foreign bodies like cherry 
stones, grape seeds, lemon and orange pits, date kernels, 
fish bones, pins, etc., within the api>eudis as causative fac- 
tors of the inflammatory suppurative process. According 
to Fowler, the belief that the disease is frequently due to 
the engaging of foreign bodies iii the cavity of the organ is 
Iwsed to a large extent upon purely speculative or imagi- 
nary conditions or erroneous observations. In a very large 
number of cases of this disease upon which he operatec* 
Fowler found but in two instances any body other than 
soft fecal masses which could I>e considered as being in 

'LennaDJer: "Ueber AppeodicitiB. " Wien, IBM. 
* Sahli : "Ueber doa Wesen und die BeLaodtuog der PerUyphllti- 
den. " Corre6pondeti7,bl. f. Schweizer AeraW. Basel, 1892, 
•NoUinagel : " Kraokhclteu dts Darms. " Wien, 1898. 
'George RPowIer: "A Treatise on Appendicitis. " Pbiladelphia, 
IBM. 

■Sonneiiburg; "Pslhologie unil Tbtrspie der Perityphlitis, ~ I*lp- 
jlg. 1890. 

'Reginald Fitz: American Journal of the Medical Sctenc^a, 1880; 
Ud Kew York Medtcsl Journal, 1888. 
'Sanda: New York Medical Journal, 1888, p. 197-905. 607. 
•CbMleaMcBurney : Annalfl of Surgery. 18B1 ; Meiiical RHcord. 18B2. 
»RobertF. Weir: Meflical Record and Medical News, 1887-1892, 
'• W. T. Bull : Medical Record. 1894. 
•■Bolter: -Ueber Perityplilitia." Berlin. 18B7, 
"Roux: Revue de Medeclnede la Suisse romande. 1890, 1891, 189? 
WTalainon: "Appendlclte et PeritypLlite, " Parle. 1893. 
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any aeucio foreign. The fecal coucretiona within i 
peudix are now looked upon aa of no importance v 
with regard to the causation of the disease, as they are a 
accidentally encountered in perfectly normal appeudiceB,J 
The opinion generally prevails that the intlammation i 
caused by micro-orgaiiisma which are conveyed to the in- 
terior of the organ in the fecal matter. According to 
Nothnagel, however, fecal concretions play a prominent 
part lu lesions leading to perforation of the appendix. 

Movable kidney has been assumed to be a predtsposiDff I 
factor in the development of appendicitis by Carl Beck ' 
and Edebohla.* The much greater frequency of movaU 
kidney in the female and the comparative infrequency ( 
appendicitis in the latter as compared with the male t 
eeems to sx)eak somewhat against this view. 

Actinomycosis, tuberculous and typhoid ulcers are i 
disposing causes of the disease. Oeclusiou of the lumen c 
the appendix, either partial or complete, is likewise a pre- 
disposing factor. These occlusions may be the result of 
former inflammatory lesions, but are most frequently due 
to the retrograde changes which this organ is gradually 
undergoing in the process of evolution. According to Rib- 
bert' and Zuckerkandl,' the appendix is found obliterated I 
in about twenty-five pel cent of all living persona. Both ■ 
these writers ascribe this condition not to inflammatory 
diseases, but to the progress of evolution which takes plaos 
in the appendix. This view is supported by the fact that 

>Oarl Beck: "Appendicitis. " Tolkmaim's Samminiig kliDl>clicr4 
Vortrtgo, No. 221. I/eipKig. 1898. 

■George H. Edebolils: Medical Itecord. 1698. 

'Itibbert: "BeitrSge ziir norroalea uml patbologlKlieo Anatomic J 
•des WurmfortsntJies, " Virch. Arch.. Bd. 139. 

'£. Ziickerknndl : " Leber die OblfteratloQ des Wurmf orH&tn* b 
Henacbeii. " Wiesbuden. 1694. 
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obliteration of tbe appendix is fonnci with gradually in- 
creasiug frequency in more advanced age. Thus Ribbert 
found obliteration of the appendix in fifty j)er cent of per- 
Bona above sixty yenrs of age. 

Why the appendix should be the seat of disease so very 
mnch more frequently than other parts of the intestine ia 
a question which cannot be so easily answered. The fact 
that the appendix is a rudimeutary or^au in which proc- 
esses of evolution are even normally discoverable makes it 
probable that it is imbued with less resistance a^^aiust dis- 
ease-producing agents. The comparatively narrow lumen 
of the apfiendix and Gerlach's valve make the emptying of 
this little canal a difficult matter. This, in connection with 
the scantiness of circiUar muscular fibres iu the walls of 
the appendix explains the slowness with which substances 
within the appendicular cavity are emptied into the intes- 
tine. Stagnation of contents in this organ is certainly a 
predisposing factor for disease. The abundance of ade- 
noid tissue in the appendix has been believed by some 
writers to lie a predisposing cause of disease. Bacterial 
infections here take place in a similur manner as in the 
tonsils, and Sahli speaks by way of comparison of an an- 
gina of the appendix. Fowler and Van Cott ' ijelieve that 
the vascular arrangement of the appendix (scantiness of 
blood supply, the main vessels being almost end arteries) 
is res[)onsible to a great extent for the frequency of dis- 
ease iu this organ. Some of the blood-vessels and nerves 
are primarily affected, and the nutrition of the appendix 
being thus disturbed, diseases of an infective character 
easily take place. Another predisposing tiaiise of appen- 
dicitis is displacement and malformation of the appendix. 

While all the above-mentioned factors may prediaxxisa 
•Van Cott-Fowler: "Treotiee on Aiipeiididlis." 
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the appendix to diseasp, the real cause of the latter most 
be looked for iu a bacterial invasion. Talamon was the 
first to lay stress npou the importance of microbes in &p- 
I>endiciti8. Nowatlnys all writers coincide with this view. 
Thus Tare!,' Hodenpjl," Fowler, Wilson,' Barbacci," and 
others ascribe a very important part to the bacillua coli 
communis (Escherich), which is almost always encoun- 
tered iu lesions of the nx^P^i^i^i^i either in the exudate, pns, 
or the walla of the ap|)endis itself. Other micro-tirgan- 
isma are, however, fi-equeutly fnuud either iu connection 
with the bacterium coli commune or alone. Thus strepto- 
cocons pyogenes, pneumococcus, staphylococcus pyogenes 
aureus, bacterium lactis, bacillus pyocyaneus anil pyc^eues 
fixtidus, proteus vulgaris, and others have been encoun- 
tered. Iu moat cases probably a mixed infection (several 
varieties of micro-organisms) takes place. The bacteriam 
coli commune, however, is most frequently found, as it has 
a greater resistiog-power and in the course of its growth 
usually causes disappearance of the other micro-organ- 
isms. 

Sex and age seem to play an important part in regard to 
the distribution of the disease. The male sex is much more 
frequently affected than the female. Thus, 

KoDDenburg reports 130 cases— 77 mnles, 53 TemalM. 

Holler " 69 " — 44 " 34 " 

Notlinagel " 130 " —105 " 2,'^ 

Bamberger ' " 73 " — 54 " 19 

'Tavel UDii Laa?.: "Dehordio Aetiologieder Peritonitis. " Hlttbel- 
lungeu BUS Kliniken uud lastltutcQ dt^r Scliwelz. Basel, 1693. 

'Hodenpjl: "Oa tbo Etiology of Append id tia. " New Toric H 
cat Journal, 1S63. 

* E. Wilson : Cited after Fowler. 

* Barbacci : Lo s peri men tale. 1898. fase, 4. 

* Bamberger : " Die Sotzaodungen der rechten Foask llta 
Wiener med. Wocbuosclir. , 1853. 



APPENDICITIS. 20. 

Volz ' reports 59 cases— 45 males. U (emalca. 

Mfttlerstock* " 1,030 " —733 " 2B7 " 

This preponderance of the male aex is already found in 
early life, Tlius Matterstock observed 72 cases of appen- 
dicitifl in early life (seven months to fifteen years), and 
among this number were 51 male children and 21 girls. 
The greater frequency of appendicitis in the male sex is 
explained by Yan Cott as due to the circumstance that the 
appendix of the male has a less abundant blood snpply 
than that of the female; for iu the latter there is a col- 
lateral circulation derived from the sexual ai>paratu9. 

With regard to age all writers agree that ap|>endiciti8 is 
most fretjueutly encountered between the tenth and thir- 
tieth years. It occurs less frequently in the first decade 
of life and in the thirtieth to fortieth years, and is quite 
rare in advanced age. The following table is submitted 
with a view of showing the fret^uency of appendicitis in 
the different decades of life as recorded by several eminent 
writers: 



AK«. 


Flu. 


MatWnMoclt. 


KoLhoaeel. 




328 

32 
86 
63 
84 
8 
11 
1 
I 


474 
46 

158 
72 
30 
18 









































The frequency of appendicitis in relation to other dis- 
eases can be studied from the report of the autopsies made 

' Ad. VotE: "Diedurch Kotlisteine l)edingte Perforation dea Wurm- 
fortsntTeB, etc., " KarlBriihc. 1846, 

< Mattemtnck ; "Perttyplililis. " Gartiardt's HuDiIbuch der Kinder- 
krsnk., TllbiugCQ, 1S80. 
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in the pathological inetitute of the Wiener Allgemeiue 
Erankenhuua between 1870 and 1896. According to Noth- 
nagel, the total number of autopsiea was 44,940. Among 
these the number of cases d j'ing from appendicitis amoanted 
to 148, The percentage of appendicitis, tlierefore, was 
0.32. With regard to sex there were 107 males (72.3 
cent) and 41 females (27.7 per cent). The actual 
queney of appendicitis among the living, however, is mi 
greater than appears from these uumliers, which reli 
only to cases which have resulted fatally. 

Morbid Anatomy. — The pathological anatomy of appen- 
dicitis has been thoroughly studied recently, not only in 
autopsies but jirincipally in operative cases. In the latter 
an insight is permitted into the chauges which take place 
early in the disease. Fowiet diatiugnishea four stages of 
anatomical lesions according to the spread of the morbid 
process involving the different tissues of the appendix, 
the first stage (endo-appeudicitis) more or less intense 
flammation of the mucous and aubmucoua layers takes 
place. The second stage (parietal appendicitis) consists 
in au inflammatory process involving tlie interstitial or 
intermuscular structure of the body of the appendix. The 
third stage (peri-appendicitis) means au inflammatory proc- 
ess involving alt the layers of the appendix, the pjeritoneoiii 
included. The fourth stage (para-appeudicitia) 
lesions involving the appendix and the neighboring tissi 
This process is most often accompanied with suppurative 
inflammations of the connective tissue adjacent to that por- 
tion of the appendis which is not covered with perito- 
nenm. 

According to Fowler, the above described stages aae 
esseutially different processes but further developmeota 
one and the same lesion. 
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Kiedel,' Knthuagel, and uUiers diatin^piish two different 
tv pes of appeudicilitj wLich are of threat clinical importance. 
They are the following: 

1. Catarrhol iijjpfndiciiis (endo-appendicitU) , Hereinthe 
acute form the mucosa of the apj^endix is swollen and red- 
dened, the submucoHa is engorged and filled with round 
cells. The follicles are distinctly ewollen. The appondis 
appears swollen and more rigid, aud its lumen is filled with 
thick yellowish contents, mostly mucus; sometimes the 
latter may be mixed with feod matter. Occasionally there 
are fecal concretions. Oftfiu eccliymoses of the mucosa 
occur, leading sometimes to superficial defects (erosions). 
All these lesions may entirely disappear after the acute at- 
tack is over, and thus a perfect cm-e may l>e established. 
This, however, is jxissible only if there is no occlusion of 
the lumen of the api>endtx and the infiammatory products 
<-an lie emptied into the ciecum. 

In the large majority of cases of catjirrlial appen<licitis 
the cure is not a perfect one and clirouic appendicitis is 
the result, lu this stage the mucosa of the appendix 
presents a slate-gray appearance. It is filled with accumu- 
lations of round cells; at tlie same time proliferation of 
connective tissue and occasionally blood pigment are found. 
The Bubmucosa and muscularis may show no changes 
whatever, although aa a rule they are liypertrophied. The 
latter condition is probably due to stricture of the lumen 
of the appendix and consecutive muscular (compensatory) 
hypertrophy. The chronic form of apjiendicitis, owing to 
suppurative processes of the mucous membrane, occasion- 
ally leads to a total destruction of the mucosa, and an ob- 
literation of the Imnen of the apiwiidix. This condition is 

' RIedel : "Ueber die FrOlioperstlon bci Appeodicltls purulenla aeu 
gnagraeuMB." Bert. kiln. Wochenscbr , 1899, Nqh. 83 and 84. 
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very similar to obliteration of tLe lumeu due to the invom^ 
tion processes wliieli have been mentioned above. The 
appendix then forms a solid membranous band of uniform 
thickness or with a few small protrusions. As a rule it is 
found embedded iu peritoiiitic adhesions. 

Sometimes primary slight lesioiiB of the apjieudis lead 
to complications, especially if a stricture is present. Thus 
an accumulation of secretion within the occluded appen- 
dicular cavity may take place and give rise to the forma- 
tion of a cyst. 8uch cysts occur, varying in size from a. 
cherry to a fist. Guttmauu ' observed a cyst of the appen- 
dix fourteen centimetres (five and a half inches) long and 
twenty-one centimetres (eight and a quarter inches) wide. 
The contents of sach a cyst are either of a watery mucous 
character or gelatinous. 

If ulceration takes jilace in the occluded appendicular 
cavity, it may give rise to the formation of a small absceaa 
(py-appendix or empyema processus vermiformis). In 
these cases the purulent process may penetrate the wall 
of the appendix and lead to jierforation. A timely opera- 
tion in many instances prevents such an outcome. 

2. The severe form of appendi>'itia {rif^euclicitis tilceroKi 
et gatiffrtenoaa, ajjpendlcilis perfomiiva). In this group 
the bacterial infection is of a much more virulent nature 
than in the catarrhal form. The inflammation origiiiatiu^ 
in the mucosa of the appendix at once involves all its lay- 
ers, including the serosa. Necrobiotic processes and for- 
mation of pus take place quite early. The peritoneum is 
also very soon involved, either in the immediate neighbor- 
hood of the ajipendis or in its entirety. Ulcerations and 
gangrenous processes may lead to the destruction of a 



' P. Qutttniiiiu : Verlinudlurigen ilea Verelns fUr iDnero Ktedicln n 
Berlin, 1883-84. p. 301. 
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part of the Jipiieudix, tlius causing j>erfnration, or to a total 
necrosU of tlie entire iiiJ].ieii(lis. As a result of tbia prof- 
ess the latter may be ciLut off from tbe cH>cum aud be fouud 
free in tlie peritoneal cavity or emlieckled in pus. 

Tbe way in which the jientoneum is involved ia quite 
variable. There may he au adhesive type of peritouitia 
leading to a matted aud agglutinated condition of the ap- 
pendix, or a circumscribed or diffuse peritonitis without 
adhesions. Tlie contents of the ap[)endis may be emiitied 
into tbe abdominal cavity or hemmed in by adhesions. 
The size, location, aud direction of the abscess differ 
greatly. Tbe location aud length of the appendix and the 
portion perforated play an important part in this reai>ect. 
Id tbe great majority of caaes tlie abscess is at first intra- 
peritoneal, but very soon extends toward tbe surface or 
above or below Poupart's ligament. Again it may iiene- 
trate into tbe bladder, vagina, small intestine, or rectum. 
In some instancea it reaches the diaphragm aud from 
there perforates into the pleural cavity. 

In some very grave cases there is no abscess but a dif- 
fuse peritonitis. Here we often meet with a paretic con- 
_ dition of the intestine, tbe latter being filled with gas ; tbe 
serous layer is shiny and red, while there is an absence of 
any exudation, In other cases a small quantity of a purely 
serous or bloody serous exudation is found. The condi- 
tion just described may Ije discovered either in operations 
undertaken very early or at autoi>sies in caaes which ter- 
minate fatally at the beginning of the disease. In still an- 
other groap of cases which is a comparatively very small 
one, the general peritonitis may assume a more protracted 
and chronic form. In these cases mattings and adhesions 
are formed over more or less large areas of tbe abdominal 
cavity, and in these accumulations of pus maj' be found. 
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Appeudicitis due to tuberculnsis is of comparativelv i 
occurreDce and shows a great tendency to the formatiou of 
tistuliL'. Kecentl}' actinomycosis haa beeu found to be the 
cause of some cases of appendicitis with the formation of 
abscesses. lu these cases the actiuoniycosis fimgi can 
easily be demonstrated. 

Symptomatologi/. — In describing the symptomatology of 
appendicitis it will again be best to differentiate the two 
forms already mentioned above, namely, the catarrhal and 
the severe form. 

1. Catarrhal or endtMrpjf^miwilis. Aiiattock of appendi- 
citis is usnally characterized hy a sudden apj>earaDce of 
pain in the abdominal cavity, which at first may bo dif- 
fused o.T in the regiou of tlie nave], bnt very soon in local- 
ized in the right iliac regiou. A moderate rise of temper- 
ature ia very frequently present. Slight gastric symptoms, 
nausea, and sometimes vomiting often occur, but are, aa a 
rule, only transient. TLe pains usually increase in inten- 
sity, and the patient assumes a fixed position with the legs 
flexed. Auy change iu the j>o8itiou or any movement of 
the tliighs increases the i)aiu. Examination by iialpation 
shows extreme tenderness on pressure of the right iliac re- 
giou, more esiiecially at McBumey'a jioiut, while the rest 
of tlie abdomeu can be examined by pressure without giv- 
ing rise to the slightest pain. While the pains are gener- 
ally continuous, they may show periods of exacerbation. 
The latter, according to Notlinagel, are most probably due 
to a Bpaatic contraction of the muscles of the appendix. 

The teiTU " appendicular colic " lias been given by Tala- 
mon to the same condition. Talamon, however, assumed 
that the colic is always due to an attempt of the appendix 
to rid itself of a fecal concretion. luasmach as operatiouft 
for appendicitis have often been i^rfonued during the at- 
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tack of colic and no fecal conerptiotis whatever fouuil lu 
the appeudjs, and iuaainut'li a^ coprolitbs have beeu found 
JQ caae» in which uo colic whatever existed, this theory 
caDDot be maictaiDed. 

In some cases there is an area of resistance in the rij^ht 
iliac region. If the latter be due to an accnmulatiou of 
fecal matter in the cfficum, the tumor can be slightly moved 
and its Bha])e changed by pressure. lu a few of the cases 
of catarrhal appendicitis the resistance is due to an inflam- 
matory swollen (nerous) condition of the ajipendix and of 
the neighboring organa. In this instance the tumor is not 
circumscribed but rather diffuse, immovable, and its shape 
unaffected by pressure. 

In comparatively few cases can the appendix be directly 
palpated. It then apj>ears as an elongated round body of 
the size of the little finger, and is very painful on pressure. 
The examination of the appendix itself, whenever this is 
l>08sible, is certainly of the utmost importance for diaguc- 
ais. Edebolds ' deserves much credit for hnvinj; cultivated 
and perfected the methml of exaraiuiug the appendix by 
palpation. Aecordinjj t^ Edebohls, this examination is Viest 
done as follows : The patient lies upon his back with the 
legs comfortably flexed. The physician standing at the 
patient's right begins to search for the apjiendix by apply- 
ing two, three, or four fingers of his right hand, palmar 
surface downward, almost flatly upon the abdomen at or 
near the umbilicus ; while now he draws the examining fin- 
gers over the abdomen in a straight line from the umbili- 
ros to the anterior superior spine of the right ilium, he 
notes Buccessively the character of the various structures 
us they come beneath and escape from the fingers passing 
over them. In doing this the pressure exerted must be 
I EdeboUa: Americui Jouroal of tlie Medical Sciences, May. 1894. 
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Btrong enough to recognize distinctly along the whou 
route traversed by tlie exauiiuing tingers the resistant sur- 
face oi the posterior abdominal wall and of the peine brim. 
Only iu this way can we positively feel the normal or 
slightly enlarged apx)endix. Pressure short of this must 
necessarily fail, 

R. T. Morris ' Buggests for EdebohU' method of palpating 
the nse of three right-haud fingers to feel with and three 
left-hand fingers placed upon these to press with. The 
fingers that are to do the feeling are pressed by means of 
the three others down to the border of the right rectus al>- 
dominalis mnscle at the level of the navel and slowly drawn 
toward the examiner. I have found both these methods 
very useful in detecting the position and size of the ap- 
pendix. 

The temperature is usually but slightly raised, some- 
times even normal. Th« pulse likewise is either normal 
or but moderately accelerated. 

Constipation is often [^resent, but seems to be rather the 
result of the inflammatory condition of the appendix than 
its cause, us was formerly believed. In a comparatively 
small number of cases diarrhoea is present during the at- 
tack of appendicitis. 

C'niirst. —Aa acute attack of catarrhal appendicitis may 
last from two to three days to two to three weeks. After 
this variable period of sickness the symptoms eithtT en- 
tirely disappear or persist in a slight degree. With regard 
to the further development the following classes must be 
distinguished: 1, There may be complete recovery without 
any further trouble. 2. The patient may entirely recover 
from the present attack, but have a return of the diseBM 
after a variable period of time (from a few weeks, a few 

• R, T. Morris: "Lectures ou AppeudicitiB," Now York. 1886, p. iS. 
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montlis to a year or two) — "recurrent appendicitis." 3. 
Tlie symptoms may not completely disappear bat may 
persist for many weeks and tlie patient may remain in a 
lingering condition — "subacute or chronic appendicitis." 

Tlie first class of perfect recoveries is comparatively small. 
In this group tliere is eitlier an obliteration of the appen- 
dix or the catanhal process may liave subsided completely 
without having left behind any lesions. The second class 
of recurrent appendicitis comprises the majority of the 
cases. In these a chronic catarrhal condition of the mu- 
cosa of the apx>eDdix may persist without manifesting 
symptoms nntil a new invasion of micro-organisms gives 
rise to an acute exacerbation of the process, or strictures 
of the lumen of the a|i]>endix may have formed as a cnnse- 
cinence of the acute attat^'k and thus become the cause of 
renewed disturbances later ou. lu the thinl category tlie 
catarrhal appendicitis has led to severe anatomical lesions. 
There may be a considerable thickening of tlie appendix 
wall including the serosa. The apjjendicnlar lumen may 
fihovr ulcerations, strictures, or bends. There may also 
be an accumulation of pus (py -appendix). The second 
juid third varieties may esist without mnnifestiu^' distinct 
Hvniptoms of the aiipendicular lesiim, the paiienLs com- 
plaining merely of manifold digestive disturlmnces (iippen- 
dicitis larvata of Ewald '). 

2, The severe form of apj>endiciti8 {appendicilis svppura- 
itva or per/orans). The disease usually begins quite sud- 
denly in the mii:lst of jierfect health ; rarely it is preceded 
ty slight digestive disturbances. The patient is seized with 
violent pains in the abdomen. These are feltat firsteither 
oiver the entire abdomen, in the epigastric region, or on 

'C. A. Ewakl: " Krankheiten des Dormes unii Bnuclirells." Berlia, 
1903. p. 296. 
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the left side of the tibtloinen, bitt very aoou they settle ity 
the right iliac regiou. The pains are of au iutenee charao^l 
ter, and occasionally are accompanied liy paroxyams dnr-l 
iug which they are almost unbearable. Any motion id- I 
creases the pain. The patient lies perfectlj- motionless! 
and breathes auperticially. The appearance is that of 1 
very eick person, the countenance manifests great suffei 
ing and ansiety. The temjierature is nsaally cousiderabl] 
increased and continues so during the first days of the d 
ease. The ptdse is accelerated. Occasionally it is i 
small calibre, easily compressible, and at times irr^^u 
The latter phenomena are found principally in critioali 
conditions. A very freipient pulse and a comparatively I 
low degree of fever are also considered bad omens. There' I 
is always complete anorexia and great thirst, the tongo^l 
is dry and thickly coatetl, the bowels, as a rule, are coif I 
stipated. In rare instances there is diarrhoea. Accord- | 
ing to Nothnagel, vomiting is present in almost thn 
quarters of the cases. It usually appears right at the I 
commencement of the disease and lasts only a short time, j 
In exceptional instances it persists for several days. The ' 
vomited matter consists of gastric contents, mucus, and 
bile. In very grave cases it exceptionally assumes a fecu- 
lent character. The vomiting is occasionally accompanied 
by hiccoughs. Doth these phenomena sro very annoying^a 
and at the same time increase the pain through the mo>fl 
tions evoked by them. 

In many of the cases, soon after the commencement of 1 
tlie disease a tmnor begins to form in the right iliac re* 
gion. At first a rigidity of the muscles in this region is 
noted; later on a distinct i-esistance over an area of egg 
size may be found. The tumor is either circumBcribed 1 
and sharply defined, or it is diffuse and connected with. ] 
the neighboring tissues. The skin over the tumor is mI 
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e easily movable, while the latter is immovable. The 
tumor generally consists of a purulent exudation iu and 
iirouud the appendix and congested portions of the intei*- 
tiues, occasionally of the omentum, and of a pundent infil- 
tratioQ of the abdominal wall itself. In some instanceM 
the size of the tumor is considerably increased by an ac- 
cumulation of fecal matter iu the eiecum. The tumor may 
be discovered by palpation and sometimes bj- [lercuasion. 
Fluctuation is pi-esent only in very esteusive abscesseB. 
Its absence does not sii^oify the absence of pus. The re- 
sistance as a rule increases either very slowly or qnite 
rapidly. In nire instances, namely in those in which the 
abscess is surrounded by a firm cajjaule, it may remain 
unchanged for a long time. The abscess occasionally in- 
volves the muscles and even the skin lying above it. The 
latter becomes infiltrated and cedematous, and in rare in- 
stances the abscess may spontaneously ojien through the 
skin. Oi'caflionally the resistance disapjieara entirely when 
the purulent exudation has descended into the deeper parts. 
In such an event, by an examination through tlie rectum, 
and in females through the vagina, the exudation may lie 
discovered filling Douglas' simce. 

In cases in which there is an extensive iufiammatiou of 
the peritoneum accompanied by a considerable (quantity of 
pua, severe pains in urination apjiear quite early, after two 
or three days (Fleischer). On this account the patients are 
often rather afraid to urinate. In the same cases there 
may also be parteethesia and anaesthesia in the limbs, or 
obstinate erections of the penis, or a drawing up of tlie 
right testicle. These symptoms all show that the accumu- 
lation of pus presses upon the nerves of the sacral plexus. 

The /tirfher amrne of the disease will largely depend 
upon the way in which the newly formed pus around the 
appendix acts. Often it leads to a perforation of the ap- 
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pemlix. Sometimes tlie altsciesa forms adlieainiis i 
enrapsiiled. SometimeH, a^aiu. the abscess iienetrates iuto 
tlie peritoneal cavity aud gives rise to diffusa septic "or 
fibri no- purulent iwritonitis. 

Ferforalion of Ihe ii}jpemUx which occurs qait« fre- 
queutlj* iu this chiss of cases is aoeumpauied, acvordiug 
to Sonnenbiirg, by the following symptoms: The disease 
begiuB with febrile and marked symptoms; violent pains 
in the abdomen appearing either suddenly or after a short 
period of slight uneasiness and concentrating very quickly 
in the right side; vomiting accompanied by diarrhoea and 
in other cases by const! jiatiou; small and fre^inent pulse; 
fever commencing with chills and quickly rising; pro- 
nounced tympanites; general appearance extremely bad; 
slight cyanosis and perspiration ; a distinct area of resist- 
ance over or around the affected spot. TVTiile all these 
symptoms are certainly found in cases of perforation of 
the appendix, they can by no means be absolutely relied 
upon; for they may exist in the same manner without a 
perforation taking place, and, on the other liand, the lat- 
ter event may occur without any of the above-mentioneil 
symptoms being present. For these reasons Boas ' is re- 
luctant to make the diagnosis of perforative appendicitis, 
and contents himself with determining the presence of 
pnmlent appendicitis. 

Perforation pentoniivi most fiften apj^ears between the 
second and fourth days of the disease (Fitz). The daugeir 
of a penetration of pus into the free peritoneal cavity Xeas- 
ens with the length of time the disease has lasted, on ac- 
count of the formation of adhesions. On the other hand^ 
namerouH other perilous events may take place. In some 
caeea a few days after the commencement of the disease 

■J, Boas: "DtagnoBtik und Tboraple der DarmkrankheItea,''I(eip- 
ilg, 1889. 
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there is a sulisideuce of the iiioat imporfaint 8,vnipt(.)ius 
(luiins, fever, etc.), while iu others the.v persist with uudi- 
miuisbed seventy. Even iu the first class, however, the 
amelioration rarely persists, for pretty soon afterward the 
paius reapiiear and the fever recurs, and in connection 
with these symptoms the Inflammatiou increases and the 
])ua augments. Periods of improvement and exacerbation 
of tlie condition may alternate for quite a while until at 
last either recovery or & fatal issue ensues. 

A Bpontaneons cure or recovery without surgical inter- 
ventian may occur in one of the following ways : 

1. The abscess may become encapsulated, the pus losing 
its virulence and becoming absorbed. In anth an event the 
tumor disappears and the patient is either definitely or ap- 
parently cured; for dangers to life remain after such a cure 
in consequence of the remnants of the abscess and of the 
adhesions formed among the int«stines. "The occurrence 
of a sudden bursting of the abscess," using Ewald's words, 
" hangs like the sword of Damocles over the head of the 
patient as long as there is still pus present." In seemingly 
perfect healtli a fatal [peritonitis may thus occur in patients 
who had previously suffered from an attack of appendicitis. 

2. A cure may be established by the opening of the 
abscess into adjacent hollow viscera. Thus the abscess 
may open into the ciecum, colon, small intestine, bladder, 
vagina, or ijelvia of the kidney. This favorable issue is, 
liowever, rare. 

3. The abscess may find its way externally by ruptur- 
ing spontaneously through the skin. Sometimes, however, 
the pus burrows into other organs; thus it may reach the 
diaphragm (subphrenic abscess), and sometimes even force 
ita way through into the pleural cavity and perhaps the 
longs. But even from these places the pus may be evaou- 
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ated spontaneuusly, principally through i-tipturB into a 
bronchua and its expulsion during a wughing spell. 

In a large number of cases peritonitis and septic<Eniia 
terminate the life of the patient; iu others after recovery 
there are freyueutly grave recurreuces of the disease. 

Diagnosis. — CataiThal appendicitis can be diagnosed if 
tliere is a sudden onset of pain in the right abdominal cav- 
ity, principally in the region of the appendix, combined 
usually with a slight rise of temperature and some light 
gastric symptoms (nausea, anorexia, vomiting). The 
grave form of the disease or purulent appendicitis shows 
the same manifestations, only of a mnch severer type. 
Besides there are always present signs of serious illness. 
The patient is very pale and manifests an anxions ai>- 
pearance. Chills are frequently present and the tempera- 
ture shows a certain irregularity in its course. There 
be a marked rise iu temperature after it has been q\ 
low or almost normal for a time. 

The presence of a turaor in the right iliac region ia <ML 
great importance in the diagnosis of appendicitis, although 
this symptom is frequently absent. In order to recognize 
the nature of the tumor with regard to its contents, espe- 
cially whether pus is present or not, Salili first suggested 
the use of an exploratory punchire. If pus can be aspi- 
rated through the needle, then an abscess is poaJtiTslf 
present. Although mauy physicians make use of tia» 
method even nowadays, as for instance Leyden,' Notb- 
nagel, Penzoldt,' Fleischer, Boas, and others, most of the 
surgeons are decidedly opposed to tliis diagnostic measure 
(Fowler, Treves,' Sonnenburg, and others). In this <xn)D- 

'E. von Leyden: Berl, klin. Wodiensc.hr., 1889, No. 31. 

'Peuioldt; "BehandluDg der Erk rank un gen des Darma." rt»- 
eoldt-titintzing's ** Hrnidbucii der speciellen Thcrspie iDDererKnnk- 
lioiten. " Jena, 1896. 

'Trnves- "On Peritouilis." British Medical Journal. I8W. 
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Iry th(? fODseiiBus of opinion is against tbe iiae of explora- 
torj' puncture, for its eiuploj-meut adds a new element of 
danger to the case, while its results, especially if negative, 
are noreliable. 

Wbile appendicitis can usually be diagnosed witliout 
difficulty, in some instances its recognition i^ quite diffi- 
cult. In cases in wliicli tbe api>endix is ubnormall.v situ- 
ated, as for instance in tlje left iliac region or in the upper 
part of tbe right abdominal cavity, tbe diagnosis of appen- 
dicitis will ban:U,v bo possible. 

Differential Diaijiionis.—'Tha following conditions may at 
titnea be confoujjded with appendicitis, namely, biliary, 
renal, and intestinal colic. The following points will serve 
as a guide in making a correct diagnosis. In biliary colic 
tbe pains are referred by tbe [>atieut to the right abdominal 
cjivity, radiatiogto the back and op to the shoulders, Pal- 
]>atioQ shows a painful area situated immediately below tbe 
right margin of tlie ribs ; occasionally jaundice is present. 
In kidney colic (right side) the pain is felt by the patient 
in tbe right lumbar region, radiating toward the bladder. 
There is generally a frequent desire (or micturition and 
slight burning in tlie urethra. The urine may show the 
presence of mncus, sometimes of blood and pus cells. In 
intestinal colie the jiaiu may be referred to the right iliac 
region, but, as a rule, it is relieved very soon after tbe 
I>assage of flatus. In contradistinction to these three con- 
ditions the pain in appendicitis is referred to the right 
iliac region, where it remains localized, does not disapi^ear 
ujion passage of flatus, does not radiate to tbe shoulder 
and but very rarely to tbe bladder, wbile there is also great 
fendemees and pain upon jjressure at McBumey's point- 
No jaundice is present and the urine is normal. 

In women the diflFereutial diagnosis l^tween appendici- 
tis and a right-aided salpingitis is not always easily made. 
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A thorough examinatiuti through the vagina, however, will 
in most iustancea enable us to decide as to the true condi- 
tion. If the appendix is situated in the smalt pelvis and 
has given rise to the formation of an abscess in this local 
ity the decision of the question whether the abscess ii 
due to appendicitis or to oiijihoritis is extremely diflBcull 
and sometimes even impossible. Typhoid fever in ex- 
ceptional cases may simulate an appendicitis; the pi 
ence or absence of Widal's reaction will serve to differ-' 
entiate the former. 

Prognosis. — Catarrhal apjieudicitis affords in most in- 
stances a favorable jirognosis as reyaida to life. With ref- 
erence to complete recovery, however, the outlook is by no 
means bright, for the liability to recurrence of the disease 
is very great. Inasmuch as an apparently mild form of 
appendicitis may all of a sudden change its character and 
assume alarming features, the prognosis should always bs; 
made with a certain reserve, even in this class. 

The puruleut form of apjiendicitis must be regarded 
as a very serious disease and gives iiuite an unfavorable 
prt^^osis unless timely surgical intervention is adopted. 
The intensity of the symptoms in purulent appendicitis is 
by no means a correct measure of the gravity of the dis- 
ease. Experience shows that cases with violent sy 
toms, very high fever, and intense pains, etc., occasion 
recover within a few days, the pus rupturing i'jto the inl 
tine, while apparently mild cases after a few days of 
neas suddenly develop symptoms ot a general septic peri- 
tonitis with a fatal issue. Diffuse iieritonitis is liable to 
occur between the second and fourth dajs of sickness, bat 
even later the patient is subjected to numerous riaka. 
Grave complications may suddenly develop even in a 
tient who is apparently progressing nicely and 
convaleeoent. Thus puruleut appendicitis may givo 
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to pyopneumothoras, empyema, or purulent pericarditis, 
aod these complicatious may result ia a fatal issue. The 
prognosis of perforatiuR ajipeiidicitia ia decidedly less fa- 
vorable than that of a simple empyema of the ap|>endis, 
as in the former septicaimia is liable to occur. 

After having described the numerous dangers present in 
the severe form of appendicitis it is consoling to say that 
8]>ontaneoas recoveries are, notwithstanding this, iu the 
majority. With regard to the frequency of spontaneous 
recoveries Nothnagel gives the following statistics : Among 
130 hospital patients he oltserved 8.5 comjilete recoveries, 
4 deaths without operation, 'M partial recoveries, and 11 
cures after operation. The large number of cases reports tl 
by Sahli is also very important in this connection. This 
anthor reports the results in 7,213 cases of appendicitis; 
473 cases were 0]ierated upon, while 6,740 received only 
medical treatment. Among the latter 6,194 recovered (91.2 
per cent) while 591 (8.8 per cent") died. Sahli further 
states that of the 4,593 cases which had not been operated 
upon and in which inquiries had been made with regard 
to recurrence of appendicitis, 3,635 were cured without 
any recurrence. 

Nothnagel says that circumscribed appendicitis is cura- 
ble in the large majority of cases, and that about eighty 
per cent recover under simple medical treatment. Among 
the rest there are still some that can 1w cured by means 
of operative proceduies. Careful watching of the pii- 
iient and timely surgical intervention in proper cases 
may reduce the number of deaths from appendicitis to 
perhaps five per cent or three per cent. It is, however, 
ibie entirely to avoid fatal issues, even with the 
it and strictest watchfulness. Aside from accidental 
[plications and from rare cases iu which a correct diag- 
is hardly to be made, there remain instances in which 
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the peritoDeum is diffusely affeft^d (inite early wit 
preaeDting any symptoms, These are the cases whieli 
miike the prognosis unfavorable and they form the threat- 
eat contingent of deaths among patients with apiiendicitis. 
The acute septic form with perforation of the appendix is 
the most dangerous, while the progressive snppurative form 
ia comparatively favorable. 

Treatment. — With reference to prophylaxis the swallow- 
ing of fruit pita, of very amall bouea, and coarse, indi- 
gestible matter in the footl was formerly strictly foTbidden. 
Nowadays, however, w© know that the above-named sub- 
stances play DO part whatever iu the etiology of api>endi- 
citis. KegiilatioQ of the bowels or, more proctically speak- 
ing, correcting constipation ban been believed tu be ut 
importance in preventing appendicitis. This maxim can 
likewise not be maintained on the ground of recent re- 
searches. Regularity of the bowels is iu itself of impor- 
tance, and hence it wiU be advisable to pay atteutioD to 
this factor. The only ineanB we i>ossess of preventing au 
atta^^k of appendicitis is the removul of the api^endix. 
While this suggeatiou ia not generally practicable, for it 
requires an operation which ia not entirely without risk, 
it may, however, be carried out in cases requiring a lap- 
arotomy for other diseases, provided that this additional 
operation does not demand too much time. 

The medical freafmeiii of appendicitis consists lu abso- 
lute rest of the entire body, especially of the intestinal 
tract, and in appropriate diet. The patient must be k«pt 
strictly abed from the commencement of the disease until 
it is entirely over. He should not be permitted to leave 
the bed for a moment. He must lie perfectly quiet; erMi 
turning from one side to the other should be avoided, or if 
done, performed with the greatest care. In taking noor- 
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ishment the head may be sli(;ht1y raised; the urine should 
be voided in a glass, aud an eracuatioQ of the bowels 
fihoald take place iu a bed-pau. During this act the pa- 
tient must be forbidden to strain or exert himself in any 
way. The utensils needed must be handled by the nurse, 
who must also attend to the cleansing of the patient. 

The principle of rest must also be applied with reference 
to diet. During the first few days of illness there should 
be either total abstinence from food (only small quantities 
of water being given now and then), or liquid food in small 
portions. Thus strained barley water, or this with the 
addition of a little milk, oatmeal water and rice wat«r 
given in the same way, chicken soup, very weak tea. Li 
the very severe forms of appendicitis, especially when per- 
foration has taken place, or when symptoms of ileua and 
fecal vomiting are present, absolute abstinence from food 
and also drink is neceaaary. In accordance with Penzoldt, 
Ewald, and Boaa, rectal feeding appears to me to be con- 
traindicated in these cases aud the only way of supplying 
the organism with nutritive material is a subcutaneous 
injection of saline solutions, sugar solutions, and also per- 
liaps small sultcutaueous injections of olive oil. 

Small pieces of ice may from time to time be given to 
the patient. He must, however, keep the ice in his mouth 
nntil it melts before swallowing. This often alleviates the 
uanaea and retching. The first twn or three da^vs of sick- 
ness being over, the patient may be allowed to have milk, an 
egg lieaten up in bouillon or milk, in addition to the above- 
named food. The diet should be kept up in this way until 
the pains and fever have entirely disappeared. At this pe- 
riod Boft-boiled eggs, crackers, small portions of meat 
(Bqnab)orchopp6dbeef may be given, and still later mashed 
potatoes, bread and butter, and light vegetables added. 
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Medu'anioits. The use ot cathartics is mentioDed here 
only .ill order U< condemn it. Even injections into the 
bowels should not be administered too frequently nor in 
larye quantities. A Btnall enema of oiie-half to one pint of 
water or oue-lialf pint of olive oil may occasionally be given. 

The remedy ptir e^vellciice in the treatment of api>endici- 
tia is opium. Its use was originally recommended by Eng- 
lish physicians {Graven, Stokes) and later by French clin- 
icians (Petriquin, Grisolle); in Germany thia remedy 
found a fervent advocate in Volz and in America in Alonzo 
Chirk. During the last decade the admiuiati-ation of opium 
lias met \vith great opposition eBjiecially on the part of many 
surgeons. Their reasons against the use oi this remedy are, 
&-at, that opium masks the true picture of the disease, and 
secondly, that it gives rise to paralysis ot the iutestiuee. 

Some of the foremost clinicians, Noihuagel, Penzoldt, 
E\Mdd, Sahli, Boas, and others, ai-e even nowadays en- 
thusiastic admirers of the opium treatment. The prin- 
cijial element of importance of opium as a remedy is its 
a<;tion in lessening or arresting the peristalsis of the in- 
testine, and besides in alleviatrng pain. I myself have 
always used and still use the opium treatment with threat 
satisfaction. It is of course understood that the opium 
should be given only in sufficient amount to allay the pain, 
while excessive doses should be avoided. As soon as the 
active stage of the disease is passed, the opium must be 
entirely discontinueil. The best way of administering it 
is that suggested by Sahli, Ten or fifteen drops of tiur- 
ture of ojiium are at first given every hour until there ia 
a decided subsidence of the pain. Then live to sis dropa j 
are given every two or three hours until the pains < 
pear completely. As soon as there is an exacerbation t 
ritliei' large dose is administered, but if the patient is entire 
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tree from paiu do opium is giveu. If the adminiatratdoB 
of the dniK excites nausea or vomitiDg, it may be given in 
the form of a euiipoaitory : 

^ Eitr. opii 0.05 

01. theobroni 1.00 

H. t. aupp. One auppoaltory evetj four bonra UDtil aubil- 
tleuce of pain. 

Or belladonoa extract, 0.005-0.01 gm., may be added to 
the opium iu the same suppository', 

Boas recommends the administration of opium aubcuta- 
neoQsly. (Extr. opii aijuosi sterilis. 0.3 to 10.0 water; 1 
Pravaz syringe [1 ^a\.\ three times daily.) 

In oases in which the pains are very intense and a quick 
action is desired, morphine may be administered aubcuta- 
ueoosly in doses of gr. J to ^i. The action of this remedy 
is, however, not so satisfactory as that of opium, as it has 
but a very slight influence in diminishing the peristalsis. 
"When morphine is used, opium should bo given iu addition. 

PoiiUicea. The application of ice over the painful area 
is often beneficial at the beginning of the diseiise, esi)e- 
oially it the tem[»erature is quite high and symptoms of 
peritoneal irritation are present. If the [latient, however, 
complains of great discomfort from the application of ice, 
it most tjo discontinued. In the latter instance a cold 
IViessnitz poultice may be tried. Cases not accompanied 
by high fever often derive great relief from the application 
of a hot-water bag or plain warm poultices. The latter 
are especially to be recommended in that form of appendi- 
citis which is called appendicular onlic of Talaraon. 

Siii'f/ical Tiealment. — The question of operation in ap- 
pendicitis is a very live one nowadays aud is being every- 
where discussed. The medical profossiuu has not yet come 
to a unanimous conclusion iu regard to it. Surgical treat- 
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ment of appendicitis nriginateil iu this country, Dr. '. 
nald Fitz of Boston having clone the first operation foi 
this purpose, and it lias been practised and perfected here 
more thau anywliere else. It is therefore quite naturall 
that we find many more advocates of surgical interveDtion in ■ 
America than abroad. Ab a (general rule the majority of B1 
geona frequently recommend operative intervention, while 
the larger number of physicians reserve the surgical treat- 
ment only for a small number of grave cases of appendicitiB. m 
Fowler, Morris, Beck, Deaver, Murphy, and otbere in.^ 
this country and Legueu ' in France urge surgical treat- 
ment in every ease of appendicitis. Lej^ueu says : " Ap- 
pendicitis belongs to surgery." . . . "There is no medi- 
cal treatment of appendicitis." . . . " Every appendicitis 
must be o])erated early." C. Beck' expresses himself 
in the following manner: "No matter bow mild the clini- 
cal picture of apjiendicitis appears, even if it promiaes a 
quick temporary recovery, the operation is always justi- 
fied. Inasmuch as the gravity of infection can never be esti- 
mated at the beginiiing, it appears wiser to look upon every 
case of a[>]iendiciti8 as serious. Of two evils one should 
choose the leaser, and tbe leaser one here means opera- 
tion." In his article Beck makes the two following asser- 
tions: "1. Appendicitis is a surgical disease and should be 
treated surgically as soon us diagnosed. 2. So long as i 
physician is able to estimate tbe gravity of the bacterula 
infection at the commencement of the disease or to foreaW 
the course which the appendicitis will pursue, whethffll 
mild or grave, the safest treatment consists in the e 
removal of the appendix." 

'Felix Lcgueu: "Traltmetit il6 rAppendicUe .' Suite d« MoiU>*f 
grapbiesClinlquea, IS09, No, 80. 

■C. Beck: 'AppendicftiB, " Volkmaaii's Sammluog kllnlscber Tof • | 
tr&ge, No. SSI. Bept, 18B8. 
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Many surgeons, even in this country, however, do uot 
take so radical a view as the above writers. Thus Willy 
Meyer," Cliarles McBurney, AV. T. BuU, A. J. McCoah and 
F. Hawkes,' and others do not recommend the early opera- 
tion in milder forms of appendicitis. McCoaL and Hawkes 
express themselves in the following manner with regard to 
the necessity of operative interference : " When the presence 
of pus is assured, the sooner operation is done the better. 
Also there are cases which begin and continue for twentj- 
four or forty -eight hours with such severity that a judicious 
mind must conclude that operation is demanded. So in the 
chronic and relapsing cases where the sj'mptoms have con- 
tinued for months with such severit)' and have recurred 
so frequently as to subject the patient to a life of semi-in- 
validisnt, no wise surgeon can counsel any other plan of 
treatment than removal of the diseased appendix. Likewise 
when the patient has suffered from three or more attacks 
the offending organ should be removed, for other attacks 
will in all probability follow. The same indication for 
operation also exists in our opinion if a patient has suf- 
fei'ed from two attacks within a year or eveu two years." 
. . . "The view which we take is that ojieration is not 
necessary in ever;' case of appendicitis. We believe that 
not infrequently patients recover, and recover permanently, 
from one attack of appendicitis, and that in a certain num- 
ber of cases, p^o^^ded a careful watch is kept, o|>eration is 
not necessary. On the other band, we acknowledge that 
many cases which did uot appear to be serious have been 
allowed to die when they might have been saved by opera- 
tion." 

' Willy Meyer : " When Sball we Operate for Append icitist " Medi- 
cal Record. February SR. ie9S. 

' A. J. McCosli and F. Hawkca : " Tlie Surgical Treatment for App«n- 
dldtiB," Tlif American Journal t.f Ibe MeiUcal Scleucea, May, 1897. 
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Willy Meyer, who was aniony the first to recommend 
the removal of the appendix durii:g the free interval, comes 
to the following couclusiona iu his paper already meu- 
tioned: "1. In case of diffuse perforative appeudicititi the 
operation must always be duue at oiice. 2. Iu cases of 
acute appendicitis the patient always ueeda careful olwer- 
vation. If tlie pulae goes above 116 and 120 aud has a 
tendency to stay there, the indication for an operation is 
given. In cases of doubt the operation is better than 
waiting. In cases of subacute attacks of apjjendicitis, also 
after the first severe attack from which the patient recovei's 
without immediate operation, the api>eudix should be re- 
moved. The appendix once inflamed has to be looked uixju 
as a diseased organ whicli is very apt to give repeated and I 
more serious, even fatal, trouble iu the future." 

Among the German surgeouH Sonueuburg, aud especially ^ 
Biedel,' are advocates of early surgical intervention in ths 
grave forms of a]>peudicitis. Riedel says : ~ As soon as the 
temperature reaches 101", the pulse 100, the immediate, 
removal of the appendix is indicatetl. ... A tumor wlii<j 
has developed, accompanied by fever and an acceleratioi 
of the putse, is alwaya an indication for immediate open 
tion." R. Stein ' aud Henry J. Wolf," iu papers read qaitJ 
recently l)efore the German Medical Society o( New Tori 
urged early surgical intervention in all the graver fon 
of appendicitis. 

With Penzoldt, Notlinagel, Ewald, Boas, and others ll 
wonld give the following indications for surgical intervenes 
tion in this disease : 

'Riedel: "Ucberdie sag FrU bo pern tion bci Appeodlcltia puiQ-J 
leatii resp. gan){raeii(>sa." BerllaE* klialactie WoclienscbTift, 
S3 UDd 34. 

'R. Stein; Deutacba med. Wocbeuschr . ISM. p. 4'10. 

•H, J. WoK; New Yorker mediciniscbeMonnlBscbrin, 18W. 
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1. Diffuse peritonitis iii eousequence of perforatiou of 
the ajipeudix demaudfi immediate oj>eratiou. Ah a niletlie 
following sjmptoras will bo fouud: Sunken aud drawn fea- 
tures, cyanosis, a small and rery frequent pulse, an increase 
of tlie iiaiufnl area, often also a bloated condition of the 
abdomen. 

2. Wbenever an aiipendicnlar abeceBS showing fluctua- 
tion is present, an operation shoold be performed. 

3. If the protracted course of the disease points to the 
existence of an abscess, giving rise to slight septic sjmp- 
toms, an operation should be undertaken. 

While in these three groups there can be no hesita- 
tion in recommending the operation, in the following 
groups the necessity of surgical intervention must be con- 
sidered and decided in each individual case. 

4. (o) If the rational treatment does not produce any im- 
provement in the course of three to five days, the symptoms 
persisting in undiminished severity or becoming even more 
pronouncetl, an operation may be resorted to. (t) A sud- 
den rise of temperature lasting over twenty-four hours, 
after the first few days of sickness, is also an indication for 
oi>eration. (c) A very frequent pulse, not corresponding 
to the degree of fever, is another symptom which justifies 
tlie consideration of an operation. ((/) If the tumor con- 
tinues to increase in size after the filth day of sickness, an 
operative treatment should be considered. 

5. The removal of the appendix should be undertaken : 
(rt) In all cases of appendicitis in which after recovery tlie 
pnin in the right iliac region jjersists for a long time (Nev- 
eral months) ; [h) in recurrent appendicitis if the attacks 
bave been quite severe or if they have followed each other 
at short intervals. 




Tntroductortf Reviarks. — By intestioal obstmctioa is un- 
derstood a great variety of conditions wliicb, altlioagh 
unlike in character, bave jet tlie common feature of me- 
chanically causing an obstruction to tlie passage of con- 
tents along the intestine. Leichtenstern ' distinguiHhes the 
following three groups with regard to the causation of the 
intestinal obstruction : 

1. Occlusion due ta pressure from without or com- 
pression of the iutestinal lumen in the full sense of the 
word. To this group belong incarcerations of the intes- 
tines in apertures, in slits, and in hernial openin;^; 
Strang Illation by pseudo-ligaments, the vermiform proc- 
ess, and diverticula; compression by tumors, by the mes- 
entery, or by displaced alHlominal organs. Botatious of 
the intestinal tube around its asis (torsions) and forma- 
tion of knots also belong to this category. 

2. Occlusion from within the intestinal lumen (obtuift- 
tion). The obturation may be produced either by giQ 
stones, ent^rolitlis, foreign bodies, haideueil fecal raasaea, 
or by neoplasms of considerable size, especially polyja. 
Intussusception (involution of one coil of the bowel into 
another) also belongs to this class. 

' LekhtcnBlem ; " Verengerungen, VerschlieBsungen und LageTO- 
nuiieruDgcD des Oarms," Zkinsscii's "Haudbucli derspecieUanPtlh^ I 
logic «iid Therapic," Bd, vii.. I^ipzlg. 1878. 
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3. Occlusions which originate from factors witliiu the 
intestinal wall and causing uarroTviug of the lumen cither 
directly or indirectly. Constriction may occur either in 
circular form (strictures) or as a result of flexions. Ob- 
atructions developiug Eifter chrouic peritonitis, distortions, 
and angular bends of the intestine, cicatricial stenoses 
as well as those produced by neoplasms, belong to this 
class. 

Notwithstanding the diversity and great multiplicity of 
the anatomical factors causing stenoses and obstructious of 
the intestines, the clinical picture and the consecutive le- 
sions which they evoke greatly resemble each other. It 
will therefore perhajis be practical to give first the clinical 
picture of complete obstnictiou of the bowels (ileus) and 
of stenosis of the intestine, and then to discuss the differ- 
ent anatomical causes and also the differential diagnosis. 

ACUTE INTESTINAL OBSTRUCTION. 



S>/nonif7iw. — IleuH, miserere, paesio iliaca. 

De/inition. — An acute stoppage of the passage of the in- 
testinal contents. This may be caused eitlier by a me- 
chanical occlusion at a certain part of the intestinal canal 
(mechanical ileus) or by an entire absence of motor power 
in a portion of the bowel (dynamic or paralytic ileus) or 
sometimes by both (meehano-dynamic ileus). 

Etiology. — The etiology of ileus is quite complicated, 
and it will be best to analyze separately the different factors 
producing it. 

Conipreaaion of the Intestines. Compression of the in- 
testines csa occur: (1) by strangulation through adhesions, 
bends or pseodo-HKiinients, by Meckel's diverticulum, by 
normal structures abnormally attached, by slits and aper- 
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tures in the lueBeDl^ry and omentnio, and by incaroerationB 
into heniice; (2) hv torsioiiB (vohnilus); and (3) by taoium 
from withont. 

The primary factor in producing isolated adhesions 
(bands or pseudo-ligameuts) ia a preceding localized peri- 
tonitis. In some eases these bands may have been con- 
genital and due to intra-nterine peritonitis. The baud 
may have the form of a firm filtroua cord or it may be very 
slender and may appear as a tough, rigid thread. Occa- 
sionally it may bo of comparatively large size. Seldom 
the constricting ligament has the appearance of an actual 
band, having a width of half an inch or more. 

The Btrartgiilaiion of the intcsfiue hij on isolated peritoneal 
(uihesion takes place in two ways: first, the intestine may 
be strangulated under the baud as beneath a shallow ami 
narrow arch; aecondly, it may become snared and con- 
stricted by a noose or knot formed by the false ligiuu'-ut 
itself. Strangulation from bauils occurs when these arecom- 
paratively short and tiglitly stretched over a firm Hurface. 
The arch beneath which the implicated bowel passes i^ 
usually large enough to admit one to three fingers. Stran- 
gulation by a noose or knot requires the presence of a lou^ 
false ligament which must lie loose and free in the abdom- 
inal cavity, being attached only at its two ends. The mi>it 
common way in which a coil of intestine becomes snarfi 
is where a lax Iiand forms a ring or spiral between its fixett 
points. Through this ring a loop of tlie small intestine 
slips ; the protrusion becoming laiger the implicated coil 
cannot free itself from the noose and is strangulated. 

Strangulation by the formation of a kuot is described by 
Leichtenat^m in the following manner : " There are several 
kinds of this knotting. The moKt freqnent is the follow- 
ing : A long and loose ligament ii^ fastened at one end to 
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a loop of the small iutestiue, aod hangs in the form of a 
simple coil (Fig. 31); if the top of the iutestiual loop 
passes directly through the coil a simple kuot is formed 
about the piece of thn iutestiue, as is shon-n iu Fig. .32. 
It is evideDt that the same result can be jiroduced by the 
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Kic. 31. 
(After Ltktib-tattniiDdTnra.) 



coil being drawn over the top of and around the intestinal 
loop. Auother .ind rarer form of knot is produced as fol- 
lows: A long and perfectly loose false ligament forme a 
simple coil between its jxiiuts of attaclimeut. If now one 
leg of the so-called primary noose passes through it we 
liave a knot like that shown iu Fig. 33, and if now the 
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intestinal loop passes directly tlirougli (Fig. 34), 
comes firmly ciiut^bt aud strangulated. A common char- 
acteristic of all described knots is that when the strangn- 
lated intestine is freed, the ligament can immediately be 
drawn out straight." 

Sfmugulatioii by Meckel's Diverticulum. Meckel's diver- 
ticulum is due to the persistence or incomplete oblitera- 
tion of the vitelline duct. Most commonly it exists an a 
blind tube, given off from tlie ileum. Its length is about 
three inches. As a rule, it is cylindrical in shape, with a 
corneal extremity. Occasionally it presents a globular 
shape and is then called "clubbed." Meckel's divertide 
is always single and is attached to the ileum one to three 
feet above the ileo-oiecal valve. As a rule, the end of the 
diverticulum is free. In some iustancea it is attached to 
the umbilicus or to the alxlominid wall. Sometimes the 
end attached to the abdominal parietes may give wav and 
form fresh adhesions with some points of the i^eritonea] 
surface. The latter occurrence is of great imi>ortanc« with 
reference to strangulation of the intestine, which frequently 
takes plaice under these conditions. By means of the new 
adhesion of the diverticulum a loop la formeil in which 
some portion of the intestine is liable to engage. ^Vnother 
possibility for strangulation by the diverticulum is afforded 
when its end is free aud club-shaped. The diverticulum 
forms a ring into which its own free end projects. A loop 
of the intestine entering the centre of this ring may push 
the clubbed end of the process before it and so tie the 
knot, thus leading to ottRtruction. Again ttie diverttcalniB 
may surround the pedicle of an iufestiual loop in such t 
way as to encircle it with a single knot (see Figs. 35, 36, 37). 

In a similar manner as Meckel's diverticalum some nor- 
mal structures may act when they are abnormally attached. 
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Thus tbe vermiform appendix m&y become adlieient to 
Bome point of the neighboring peritoneum and so form an 
arcb under which 
a loop of tbe in- 
testine may b e 
strangulated. 
The Fallopian 
tabe may likewise 
become adherent 
to the adjacent 
peritoneum situ- 
ated iu tbe iliac 
fossa and thus 
form an arch in- 
to whicb a por- 
tion of the Intea- 
tine may slip and 
become incarcer- 
ated. Other in- 
ternal Gleans ab- 
normally at- 
tached may form 
Bimilar traps for 
intestinal stran- 
gulation. 

Of great clini- 
cal importance is 
tbe strangulation 
of the intestine in slits and apertures of the mesentery or 
omentum. These may be either congenital or of traumatic 
origin. Similar to the action of slits iu the production 
of strangulation are also the varions internal hernise (her- 
nia daodeno-jejunalis, hernia retroperitoneal is anterior. 




*. 3a-3!.-KnoWiiff.)f a 



238 



DISEASES OF THE INTESTINES. 



Leniia intrasiKuaoida, lieruia burare ouientalis, formeii 
hy the foramen of Winslow, diaphragmatic hernia). 

lu all these cases the mechanism of the obBtniction is as 
follows : A coil of gut may be driven with sadden severe 
force beneath the baud or througli an aperture and l>ecome 
practically strau^Iated at once, as is often the case in 
strangulated hernia. There being no natural force to drive 
the coil out of its place of impriHoumeiit, it remains firmly 
gripped. In other cases the involved intestine may not be 
strangulated at first, but the band pressing upon the mes- 
enteric vessels prodnces a congestion in the implicated 
coils, which become engorged and distended by an in- 
creased accumulation of gas, and thus complete strangu- 
lation is the rosiilt. In other cases, again, the final cause 
of M straugulatiou in a twisting of the bowel. All the va- 
rieties of intestinal strangulation just mentioned occur in 
the small intestine, the lower portion of the ileum being 
principally affected, less frequently its upper portion or 
the jejunum. 

The occlusion may in some cases be due to kinking of 
the intostiue through a band attached to the bowel and 
dragging upon it. Adhesions may also obstruct the 1>oweI, 
oompressiug its lumen. This occurs wlien false mem- 
branes are situated around the bowel and have undergone 
shrinking. They then compress the intestine seriously 
and narrow its lumen. The same process of shrinking 
may also effect au obstruction of the bowel if it takes 
place ID the mesentery after inflammation, 

Foh'uhis. By the term volvulus is underetood an obstt 
tion of the bowel by a twist about its mesentery, or its o 
axis, or the intertwining of au intestinal coil within anoUl 
Twisting of the bowel occurs most often in the e 
flexure. The usual cause of tbis trouble is chronic 
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pation, for iu this coiiditiau the flesure fa more or less 
constantly distended. Its walls beconae partly paralyzed 
and hong dowD into the pelris, like an inert heavy mass, 
being filled with fecal matter. Traction is thereby exerted 
uix>n the mesocolon and a loop is soon formed. A twist- 
iiij: of the latter is brought about either by some displace- 
ment of the bowel or bj a sudden change in the position 
of the body. The ascending colon, caecum, and the small 
intestine ma\' also be affected iu the same manner, al- 
though leas frequently. Intertwining of the intestine is 
here more often met with. 

Obturalioim of the Inteslim. Intestinal occlusion often 
takes place in consequence of obturation of the lumen of 
the gut through foreign bodies lodging therein. Accumu- 
lations of fecal matter may give rise to such an occurrence. 
The hard fecal tumor is then situated either in the c«ecum 
or in the colic or sigmoid dexures. In these cases chronic 
constipation has existed for a long time. 

Gall stones, although rare1\ , give rise to intestinal oc- 
clusion. In order to do this they must be of considerable 
size. " Tlie puzzle as to how the camel could go through 
the eye of the needle, i.e., how the-se enormous gall stones 
could reach the bowel, has been solved, by the assumption 
on fair evidence that an ulcerative process oiiens the way 
from the gall bladder to the bowel, though doubtless very 
large stones occasionally find their pass^e through the 
ducts" (E. D. Ferguson '). 

In a similar manner enteroliths may also cause obstruc- 
tion of the bowel. Thia happens especially if an entero- 
lith situated in an iatestinal diverticulum has been dis- 
lodged and found its way into the canal of the gut. 

■ E. D. ForguaoD i TranBactlons of tbe Now York SlaU Medical 
AMOcUtion, 1898. p. 333. 
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Foreign bodies wLieL have been ai-citleutallj' or in! 
tionally swallowed may under favorable conditions reach 
eome jjart of the bowel and here obstruct the lumen. This 
will occur if the foreign body is of considerable size, or if 
it is not smooth but jirovided ■with shar]t points. The 
latter catch in a fold of miieoutt membrane and [irevent its 
further passage. The most varied substuncee have thus 
been found to be the cause of intestinal obstruction : mar- 
bles, stones, coins, glass stoppers, corks, sjKJons, knives, 
forks, kej's, needles, pins, buttons, false teeth with the 
plat«. Kernels of fruit like cherries, prunes, etc., maj 
accumulate in the bowel and by means of fecal matter be 
kept together, forming a laige conglomeration, completel; 
obstructing tbe cauul. 

Recently Murphy's button has also been foond in a 
instances to cause obstruction of the bowel. 

Intestinal parasites (ta]>eworms, ascaris lumbricoides), 
jireseut in large numbers, may also form a mass obstruct- 
ing tlie canal. This occurs especially after a veri 
has been administered and the dead parasites hav*^. 
mained within the canal. 

Similar to the action of foreign bodies are also 
(polypi, fibroma, myoma, etc.) connected by a i>edicle 
with the intestinal wall, filling up its lumen. 

IiiUissjisccptiou. Intussusception or invaginatioti means 
the prolapse of one part of the intestine iuto the Inmen of 
an immediately adjoining part. An intussusception shows 
in a vertical section six layers of intestine, three on eiUiff 
side of the central canal, which are more or less parallel ts 
one another. The arrangement of the layers ia such tli^ 
mucous membrane is in contact with mucous membrane, and 
peritoneum with peritoneum. On transverse section Qie 
invaginat<?d mass shows three concentric rings of bov«L 
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The external of the three layers is called the intassusci- 
pieDs, the sbeatli, or the receiviug layer. The innermost 
cylinder is called the enteriug layer aitd the middle oue the 
retaniiii)^ layer. The latter two together form the intas- 
fiusceptum. The neck of the intusausceptum ia at its up- 
per part where the retiimiug layer joina the sheath. 

Id cose the intussusception lasts for some time the se- 
rous surfaces of the gut touching each other may become 
glued together and ultimately' adherent. This will prevent 
the disengagement of the invaginated i>ortion, while its fur- 
ther passage into the other bowel will not be iuterfered 
with. The mesentery always participates in the iuvagiua- 
tiou and becomes more or less compressed and wedged in 
by the sheath. The wljole mass of a simple intussuscep- 
tion may in its turn become invaginated and give five in- 
stead of three coats, or even seven if the process is re- 
peated, so that the upper edge of the iutussuscipieus ia 
rolled over like a cuff. These double and triple iutusaus- 
oeptions are comparatively rare. 

With regard to the mechanism of intussusception Noth- 
uagel's experiments on animals have proven of greatest 
Talae. According to this writer intussusception may be 
due either to a localized spastic contraction of a portion 
of the bowel or to a total paralysis. Tlie normal giit im- 
mediately below the contracted part slips upward to a slight 
extent over this strongly contracted and greatly narrowed 
portion, and invogiuatlon is thus produced. Again if a 
aegment of the bowel is paralyzed, the gut lying immedi- 
ately below it, on contraction wUl slip into the paralyzed 
portion and thns an invagination may arise. 

Intussusception may take place at any point within the 
«Dtire small and large intestines. Over fifty per cent of 
tbe cases consist of the invaginatii>n of the ileum into the 
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colon. With reyard to tlie remote cause of lutussaacep- 
iiou Treves ' lias exajiiiued a Diiiul>er of reported cases and 
found it in oue Lundi'ed examples of intusansceptioQ d 
tribiited as follows : 

1. No evident oxcitiug cause ft 

2. DlnixhiEa, dyseQtery. enteritis, marked irregiilarit; of 

tbe Imwcia S 

3. Pol jpi S 

4. IngBsta B 

5. Id juries and cxpcwure to cold 5 

6. Certaiu acute auci ciiroiiic iiilmenU wLicli may or may 

not tiave liad a coiiccm in tbe ctiologj, siicli as 
typLold Terer, TCliuofiimg coiigli, measles, scarlet 
fever, smallpox, cholera, aud licruia : irilb tliese 
may be lucluded preguaucy and labor 15 

TotHl 100 

This clinical form of intussusception must not be con- 
founded witli agonal {nttissuscejifion, wLicL, as the term 
indicates, occurs shortly before death aud is purely of 
unatomical importance. The agonal form of intussuscep- 
tion is sometimes fouud multiple and is met with fre- 
qneutty at antojisies of children who have died from affec- 
lioiiB f)f the brain. 

Pathological Changes, ^The lesions which are encountered 
iu acute ileus, no matter what be its origin, are tbe follow- 
ing: The intestinal coils above the occluded part of tbe 
bowels present a quite different aiipearance from tboM 
Iwlow. The former are distended, filled with ^as and iB- 
emelliug feculent contents; and this ectatic condition is 
the more pronounced the nearer they are situated to tLe 
occluded part. If the occlusion lies in the jejuniiu or 
ileum, the distention will involve the entire upi>er portion 
of the small intestine and also tlie stomach. If, however. 
the stoppage is situated within the colon, the dilatftti^i 
'Treves: "hitcHtlrml Oliatruclioa," p. 2H. 
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will at first occupy that portion of tlie colou situated be- 
tween tlie ileociBCHl valve and tlie obtniiled spot, while 
tiie aarnU intestine may remain uDchaiiged, the ileocoecal 
valve acting in its usual way and thus preventiug au over- 
flow ot the contents of the colon into the small intestine. 
Vuder such circumstaucPB the dilated portion of the colon 
may attaiu considerable size, resembling almost the stom- 
ach. After the condition has lasted a few days, however, 
the ileocaical valve ceases to fanctionate and now the con- 
tents of the colon overflow the small intestine and the 
Btomac'h and these or(;ans become also overfilled and dis- 
tended. The i>ortion of the intestine situated below the 
occlusion is empty and contracted. 

The intestinal coils above the occluded six)t are usually 
engaged in very active peristaltic movements, which repre- 
sent an attempt of nature to overcome the obstacle. After 
these iiei'iataltic mtitious have lasted a few days, a paralytic 
state of the intestines 8Ui>erveues. 

The iutestinal mucosa situated near the occlusion is 
subjected to great mechanical and chemical irritations 
dne to the constant ]iresence of considerable amounts of 
decomposed material, and thus ^rows intensely iuHamed. 
Often ulcers develop which may jienetrate the wall of 
the bowel and cause fatal peritonitis. In rare instances 
after such a perforation, adhesion to neighboring intes- 
tinal coils may occur and give rise to fecal aliscesses 
and abnormal communications between different intestinal 
segment-s. By means of a similar process an opening may 
be established between the intestine and the abdominal 
walU in such a manner that the fecal matter fiuds an exit 
here (anus praeternaturalis). 

Localized or general [teritonitis is thus often present in 
cases ot iutestinal obstruction. Serous, bloody, or pnm- 
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lent exudation is frequently fouucl in the abdomiDal oar* 
it.v. The anatoDiical lesions are most proDouDced in the 
immediate Ticinity of the occluded intestine. This is due 
not only to the stoppage of the intestinal contents bnt also 
to interference with the circulation of the gut prodnceil bj 
the same factors which hare caused the obstmction. Nu- 
merous large and small mesenteric veius become com- 
pressed, thus causing congestion and hemorrhages. Tl]» 
intestinal walls ap]>ear infiltrated vritii blood, showing ec- 
chymoses at various places, and may even ap[>ear dark 
red. In the neiphborbood of tlie occlusion the intestine 
may be covered with black curdled blood in the form of 
a membrane. Its walls become brittle and ^lutli'euons. 

Si/inplomafologi/. — The symptoms of acute iutentiual ob- 
stmction appear either suddenly or after slight disturb- 
ances have existed for a few days, as for instance diar- 
rhoea, constipation, feeling of uneasiness. In acme 
instances the history of an exciting cause is given. Tliua 
a severe blow on the abdomen, violent bodily exertion, a 
cold, a too copious meal, or a strong laxative. 

The patient«< are first seized with violent abdominAl 
pains, sometimes of a «rampy character. The pain may 
be felt at first at a certain definite spot within the alxlo 
men, while later it becomes more diffuse. In other in- 
stances the patieut is unable to localize the pains dis- 
tinctly. Occasionally the area around the navel is giveu 
as the seat of tlie pains, while in other cases they are re- 
ferred to the entire abdomen. The pain usually exists VO- 
inteiTuptedly, though it may show e:(aGerbatioDs from tuw 
to time. Soon after the occun-ence o( these colicky paint 
eructations of gas and then vomiting apjiear. At Uie b»- 
ginning gastric contents are ejected, later bile, and finaUy 
offensive feculent material is brought up. The latter van- 
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ally bas a yellowish-brown color, is liquid, aad contains 
only very fine, Bmall, solid particles suspended in tbe fluid. 
At this period the eructated gases have a fetid odor and 
hiccough almost cunsbtutly distresses the patient. After 
the act of vomitinR the patient mat feel somewhat relieved 
for a short while, but booq there ia a return of the severe 
sy mptoms. 

Almost simultaneously with vomiting, meteorism of the 
abdomen eusnes. The passage from the rectum is entirely 
Htopx>ed and there is no evacuation either of fecal matter 
or of flatus. The meteorism may involve either a certain 
region of the abdomen or the entire canty. The tympani- 
tes gradually increases and a feeling of tension becomes 
more and more pronounced. The diaphragm is soon 
pushed ui>ward by intestinal coils filled with gas in such 
a mauuer that the liver dulness may be absent from the 
entire right thoracic cavity. Dyspncea supervenes; the 
breathing becomes accelerated aud superficial, assuming 
the thoracic tyjie. The pulse ia small and frequent. The 
extremities are cold, the skiu is covered with jierspiration, 
the face is pale, bearing the expression of utmost anguish, 
ihe eyes are sunken, dryness of the throat and extreme 
thirst exist, and the patient ia barely able to use his voice. 
These extremely painful aud tormenting symptoms persist 
and the patient snccnmbs— nnleas there is a change in the 
course of the disease— remainiug conscious until the end. 

After having given a general description of the clinical 
pictnre of ileus it will not be amiss to discuss each syni]>- 
tom separately. 

1, Pains. Pain, the most constant and conspicuous 
symptom of intestiual obstruction, dei^nda upon several 
oouditions. It is usually due, first, to the injury inflicted 
on the peritoneum and the intestinal walls in consequence 
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of the strangiilation ; secondly, especially at a somewhat 
later period, to the tumultuous aud increased irregular 
peristaltic movement of the intestines. These movements 
above the site of obstruction are of a very intense charac- 
ter and produce " colic " as well as exacerbations of the 
pains which occur at certain intervals. The intensity of 
the pain dei)ends upon the degree of excitability of the 
individual, upon the state of the sensorium, upon the ex- 
tent of the intestine and i)eritoneum involved, and upon 
the severity of the occluding lesion and the rapidity of ita 
occurrence. Later on the pain is influenced by the dis- 
tention of the gut aud by the presence or absence of i)eri- 
tonitis. 

At the commencement of the disease the pain is fre- 
quently not aggravated and sometimes relieved by press- 
ure. Later, however, the pain is considerably increased 
by even slight pressure, the cause of this being the pres- 
ence of peritonitis. 

According to Treves,* the pain is constant, although 
liable to periodical exacerbations in cases of complete ol>- 
struction. In cases in which the obstruction is but par- 
tial the pain is distinctly intermittent, and the patient 
experiences intervals between attacks of pains during which 
he is free from snflforing. Tlie pain as a rule grows more 
intense with tlie progress of the disease. Tliere may be, 
however, a diminution in the severity of the pain for a short 
period before a fatal issue, caused by a collapse, paralysis 
of the intestine, nii)ture or perforation of the bowel, or by 
a diminished activity of tlie sensorium. 

Treves has pointed out tliat no matter in what part of the 
small intestine tlie obstruction is situated, the pain arising 
therefrom is usually referred to the region of the umbilicus. 
^F. Treves: **Intestiual Obstruction," Philadelphia, 1884. 
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II tlie obstruction is localized iu tlie large bnwel, theu tlie 
pain may be experienced, especially at the begiuuiug of 
the disease, at the seat of the lesion; later, however, the 
pain may assame a more diffused character or may be felt 
at other regions of tlie alxlonien. This is the reason wliy 
only tlie initial pain is of some diagnostic siguilicauce with 
reganl to the seat of the lesion. 

2. Vnmltuiij. Yomiting is almost always present. At 
tlie liegiunin^f of the disease it is of reflex origin due to 
the irritation of the peritoneum; later on it must be as- 
cribed principally to the irregular, strong, iteristaltic con- 
tractions of the intestines. The api>earance of fecal vom- 
iting was believed by the old writers to be a sign that the 
ol)8truction was situated in the large bowel. Nowadays, 
however, it is gcueriilly known that this symjitom is often 
present iu canes iu which tha obstructiou is situated iu the 
ileum or even in the jejuunm. The reason of absence of 
pntrefactira processes in the intestinal contents normally is 
the rapidity with which they are moved farther on along 
the canal until they reach the hirge bowel. In obstruction, 
however, the ]>eriataltic contractioua are much slower and 
thus putrefactive processes develop even in the small bowel. 

In order to explain the mechanism of stercoraceous vom- 
iting a reversed i>eristaltic or antiperistaltic motion of the 
intestines was formerly assumed. Of late, however, the 
toechaniam of fecal vomiting as expounded by Haguenot ' 
ae early as 1713, is now generally Accepted. According to 
this anthor, stercoraceous vomiting takes place in the fol- 
lowing manner: Above the occluded intestine there is au 
Bccnmalation of more or less liriuid intestinal contents in 

Haguenot: "Memotre sur les Mmiveinents 'tes InteHtJDS dans 1ft 
pMeton Illaque." Hialoire ile I'Academtc Rojale ilea Sclonces. Parta, 
1718. 
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considerable qmmtit.v ; the bowels being distended with 
large amounts of gas are under constant pressure, which 
is increased after each inspiration and especially after 
energetic contraction of the abdominal muscles, occur- 
ring for instance during the act of vomiting. Under the 
influence of pressure the stagnant liquid contents are re- 
gurgitated from above the iiccluded spot into places in 
which there is less resistance and thus reach the duo- 
denum and the stomach. Here they irritate the mucous 
membrane and cause vomiting. 

This theory is perfectly in accord with the circumstance 
that in stercoraceous vomiting mostly liquid or sometimes 
semi-liquid contents are evacuated, but never solid fecal 
matter ; for even in obstruction of the colon the fluid will be 
moved farther upward while solid particles will remain in 
the lower portion of the bowel. Vomiting of formed fecal 
matter is a very rare occurrence, and must be ascribed to an 
existing fistulous opening l)etween the colon and stomach. 

3. Conslijiadim. Constipation almost always exists and 
is very obstinate. After injections, very rarely spontane- 
ously, there may be a slight movement of the bowel con- 
sisting of the fecal matter lodged below tbe occluded spot. 
In some rare instances a caturrlial condition may exist 
in the segment of tbe bowel I)elow the obstruction, and 
the patient then ma3' rather have diaiThcea combined with 
tenesmus. Of greater significance than the absence of 
stools is tbe inability to pass wind through the anas. Ihci-^ 
passage of flatus is a sure sign that the jiermeabilify o{ fi 
intestine has been re-established. 

4. Mfteorism. Meteorism is the result of increased 1 
mation of gas developing iu consetiuence of putrefactive 
processes as well as of diminished absorption. According 
to Zuntz, the absorption of intestinal gases into the tj 
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takes place onl; wlien the circulation is in good working 
order. Meteorism thua indirectly points to a disturbed 
cdrculatioQ which is often found in cases of incarcerations. 
If meteorism is absent the absorption of gases must be 
asaumed to take phice as rapidly as their formation. Me- 
teorism may be at first present at a certain circumscribed 
spot of the abdomen and later become more diffuse. If 
the place at which it first appears can be distinctly defined, 
this is of diagnostic importance with regard to the location 
of the occlusion. 

If the occlusion is in the large bowel the portion situated 
between it and the ileocecal valve will become considera- 
bly distended with gas. ■ Thus a protrusion of the right 
side of the abdomen will be noticed when the obstruction 
is at the right flexure. If the obstacle is situated in the 
rectum there is at first a proti'iision of the left side of the 
abdomen and later the tympanites will involve the portion 
of the abdomen situated above the navel (course of the 
transTerse colon) . In some instances, however, obstrnction 
of the rectum may be acompauied by more or less general 
meteorism. This is especially the case after the disease 
has lasted some time; for then, as a rule, the resistance of 
the ileocaecal valve is overcome by the gas pressure and 
it remains more or less patent in sncb a way that the gases 
easily peuetrate the small intestine. 

In occlusions affecting the duodenum or the npper part 
of the jejunum the meteorism as a rule involves the upper 
half of the abdomen, and remains confined to tliis area. 
After vomiting there is usually a jierceptible decrease of 
the protrusion for a short while. 

If the meteorism has lasted for some time and is in- 
' levse, the abdomen assumes a barrel shape. This is espe- 
oially found in cases in which the distended intestinal coils 
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are ahead}' paralyzed. Tlie accuiualatiou of gas caii nm 
go ou without encountering much resistance and tliiia do 
great harm. The diapliragm is then pnshed upward. Tlio 
lunga as well as the heart l>ecome compressed. Stomacli, 
liver, and bladder are compreBsed tiy the intestinal coiU 
filled witli gas lying upon them. In a mmilur manner the 
large veiua (vena cava, vena portffl, etc.) are subjected to 
the same distiirbauee. Thus the function of many impor- 
tant vital organn is iuteiiered with and impaired to such a de- 
gree, if this condition persists, that a fatal issue may occur. 

5. Collapse. The diverse syraploms of sliock which a|>- 
pear in a niarke<l degree iu cases of ileus must l>e aseriljed 
to the sudden damage inflicted upon the [writoneum and 
intestinal wall by the stranjjulatinH agent. The mechani- 
cal irritation involves first the splanchnic nerves, and 
through them the circulatory apparatus. As a conse- 
quence there are a lowering of the temperature of the sur- 
face, cold sweats, iividity of the extremities, antemia of the 
brain, and a small and raitid pulse. The degree of tlie 
collapse depends U|>on th* disposition of tlie patient, npon 
the suddenness of the strangulation, and upon tlie amonut 
of peritoneum or of intesMne involved in the lesion. 

The gravest amount of shock is met with in cases iu whicb 
a considerable segment of the intestine is suddenly strangu- 
lated and au injury thus abruptly inflicted upon an exten- 
sive ner>'e area. As a rule, the shock met ivith in cases of 
obstruction of the small intestine is much more pronounced 
than in cases in which the obstruction is situated in tin* 
large Ixiwel. The reason for this is the greater supply of 
nerves and the greater activity of the small intestine as 
compared with the large bowel. The nerves of the small 
iQt«Btiue are also more directly associated with the great 
symyiatbetic ganglia of the alulomen. 
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6. The Decreaev- of the Amoimf of Fluid m the Blood. 
In intimate couneetion with the diBturbauce of the nerves 
and circulator^' fauctious just described is the decrease in 
the amouut of Buid in the blood. This is due to ini^reased 
secretion iu the intestine with absence of absorption, to 
vomitiny, and to increased perspirution. As a consetjuence 
tliere exist dryness of the tongue and a tormenting thirst; 
the urine is also passed only in small quantities, and iu 
some instances there may even be anuria. 

Certain symptoms which cxicur but rarely and also be- 
long more or less to this group are cramps, tetanus, coma, 
delirium, fever. Wliether these symptoms are due to 
auto-intoxication or to other factors (especially the dry con- 
dition of the blood) is as yet not settled. 

Objective Signs. — Inspection reveals either a symmetii- 
cal fulness of the abdomen (sometimes barrel shaped) or n 
protrusion of certain parts. Thus, as mentioned above, 
tlie upi)er part of the alKlomeu is protruded when the oc- 
clusion involves the duodenum or the upi)er part of the 
jejunum. The right iliac region is intensely tympauitlLi 
if the occlusion involves the hepatic flexure, while the left 
iliac region is the seat of the protrusion it the occlusion 
involves some portion of the descending colon. After tlie 
disefkse has existed for some days there is as a rule a gen- 
eral marked swelling of the alxlomen. 

Palpation reveals in some caseis a circumscribed area 
which is painful on pressure and thus serves to localize 
the seat of the disease. This is especially the case very 
soon after the onset of tJie symptoms. In the larger num- 
ber of cases, however, there is a special tenderness either 
in the region of the navel alone or over the entire abdomen. 
Ill comparatively few cases will palpation reveal a tumor 
situated deeply within the abdomen and in direct connec- 
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tion with the site of obstruction. This occurs especiallj 
iu intussusception, strangulation, in occlusions due to com- 
pression by tumors, and in fecal impaction. After a thor- 
ough palpation of the abdomen a digital examination of 
the rectum and also of the vagina should be performed. 
It is hardly necessary to add that a thorough examination 
should be made of any existing hernia which may be the 
seat of incarceration. 

By means of auscultation either from a distance or in 
the immediate neighborhood of the abdomen we are often 
enabled to judge about the state of the intestinal peristal- 
sis ; for when the latter takes place in a violent manner 
splashing and gurgling noises are always audible. 

Percussion is usually of great importance. In general 
meteorism it permits us to judge of the position of the dia- 
phragm and liver. If percussion shows a change in char- 
acter over a certain region of the abdomen during a period 
of a few minutes, it follows that the condition of an intes- 
tinal coil lying l)eneatli lias undergone some change in its 
state of fulness, and tlius indicates that the bowel is still 
in active peristalsis. Auscultation and percussion may be 
used conjointly and serve tlio same purpose. In case no 
change whatever is noted on percussion for a very long 
period of time, there is a suspicion that paralysis of the 
bowels exists. The liver dulness will be found either 
partly or entirely absent iu almost all cases of perforation, 
but in some rare instances even without perforation. In 
the latter event we must assume that intestinal coils filled 
with gas are lying above the liver. I have obsers'ed such 
a case with recovery during the last year. Sometimes per- 
cussion may help to discover existing exudation, dulness 
being found in the lower part of the abdomen. 

Examination of the vomited matter will show the pres- 
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ence or absence <<f fecal ekmeuts. The urine is ucauty, 
very conceotrated, nfteu contains allnmiiu, aud almnat al- 
ways shows an inereaue of indicau aud plieunl. Kosea- 
bach'g rent^^tioQ is almost always preseut. 

C('"j*c — The course of au acute obstruction will de|jeud 
first iipnu its location, and secondly upon its nature. The 
hiffher ap in the intestine the obstruction is situated the 
more rapid as a rule is the course of the ilisease. Volvu- 
lus aud strangulation of the intestine are i^enerallj accom- 
panied by a more violent course tbau is obturation by for- 
eign bodies. The duration of the disease is not always 
the same. Ill some iiistauces the patient dies very soon, 
8 few lioura or a day or two after the commeucement of 
the obstruction, of shock and paralysis of the heart. In 
other instances the disease lasts several days or even a 
week. Li intussusception the duration of the disease is 
longer, several weeks, showing perimls of exacerbations 
aud remissions. 

1/ the patient recovers from the collapse aud there 
is a spontaneous re-establishment of the patency of the in- 
te.stinal lumen {i.e., the obstmction is relieved, which may 
happen iu cases of invagination, torsion, and obturation 
by foreign bodies), there is at first as a rule a passage 
of flatus, which may be followed by a fecal movement of 
offensive odor. In case of invagination there is often some 
blood in the evacuation. All the symptoms which have 
previously existed bej^in to abate, tbe fecal vomiting ceases, 
the meteorism becomes less, and tLe patient gradually re- 
covers from his severe illness. In cases in which the intes- 
tinal obstruction has led to considerable anatomical changes 
within the lumen of the bowel (ulcers, gangrenous proc- 
esses, adhesions), after a period of comparative euphoria, 
eymptoms of chronic intestinal obstruction may develop. 
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Id the greater Dumber of cuBea of acute inteatiual o^ 
fitruction tlie latter peruiste, aud the patient, if uot oper- 
ated nj)c)ij, yeuerally diea of (li£faee peritouitis, with or 
without perforatiou of the iutestiue. Even without \ter- 
foratioD, peritouitis may readily develop iu cousecjueuce of 
the paralytic state of the iutestiDe; for, according to Bijn- 
necken, ' bacteria can easily penetrate the intestinal wall as 
80OH as the latter is in a ]»aralyzed condition and thus yive 
rise to inflammation of the peritoneum. 

Circumscribed peritonitis around tlie occluded part need 
Dot give distinct symptoms. General peritonitis, however, 
always euhaocea the alarming symptoms already existing. 
Thua the meteorism iuereaaes; the dyspnoea, hiccough, 
aud vomiting become more violent, the paius uueudur- 
able; the heart )>egins to give out aud pronounced c«llaisa 
apl)ear8. Generally there is a rise of temperature and 
fre(]ueutly a lluid exudatiou within the alxlomen is diit- 
coverable. If jwrforatioii of the intestine has taken plaw. 
the symptoms just desoril>ed appear still earlier and with 
more violence. The abdomen becomes more or less 
rounded aud the diaphragm ia pushed upward in the high- 
est degree- The liver duluess disap]tears aud the pains be- 
come escniciating. The shock may be so great that the 
]>atient becomes unconscious aud remains so until death 
brings relief. 

Complications appearing during the disease may also he 
the cause of death. Thus deglutition pueumouia (Sehluck- 
imeumonie) which occasionally occurs by aspiration into 
the luugs of gastric and intestinal contents during the act 
of vomiting, or septictemia iu conse<ineuce of intestinal p«r- 
{oration, may develop with embolic processes in the luugs, 
liver, and other organs. In excejitioual cases there ocean 
'BOuneckco; VIrcliow's Archiv, Bd. 1*0, 
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ftD adlie^iou of the occluded iutesiiDal coils to the anterior 
Hlxlomiiiiil wall, and after the gaugreuous destritctioo of 
ttie latter as well as of i>ai-ti4 of the gut, au anuR ])rn>ter- 
iiaturalia develops, or a fistiUoiis openly^ betwoen two i)or- 
tious of the iutestiiies, or agniu a fintula of tlie iuteHtine 
into the bladder, utenis, vaginn, or stomach. 

J)!ug»oais. — The diagnosis must deal with the following 
three jioints : A. Recognitioii of the iutestiual obstruction. 
B. Its seat. C. Its etiological factor. 

ji. Recognition uf tht Ititcstinal ObslnicHon. The recog- 
nition of an acut« intestinal obstruction is not diihcuH if 
the syuiiitoKa described above are prewent in a marked 
degree. Thus total abspuce of passage of fecal matter and 
datus combined with sjiuptoms of collajise, meteorisra, 
paius, and fecal vomiting will permit a positive diagnosis 
of intestinal oljstonietiou. In many instances, however, only 
a few of the symptoms mentioned are present, and then 
the diagnosis is (juite difficult. The symptom of the great- 
est diagnostic value is fecal vomiting, although even this 
alone does not always warrant the diagnosis of obatmctioii, 
for it also occurs iu intestinal paralysis. The latter con- 
dition must be es])ecially borne in mind in cases iu which 
there lias been a history either of contusion of the ab- 
clotnen or of a reiiosition of incarcerated liernia shortly 
before the apjiearauce of the disease. The fecal vomiting 
of hysterics can also Ije easilj' recognized, as there are 
always svmptoras i>resent ivhicli indicate the true condi- 
tion. 

The greatest difficulty iu diagnosis lies iu the differenti- 
ation between intestinal obstruction and diffuse peritonitis, 
especially if the latter accompanies appendicitis. All the 
aytnptoms characteristic of intestinal obstruction may oc- 
cur also in [leritiiniti^. A thorough cou.si deration of all 
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the aymptoma and their differentiation iu these two i 
eases will, however, permit a decision. 

The following points will serve as a guide in this c 
tion: Iu acute peritonitis there is a rise of temperature at 
the beginning uf the disease, while in intestinal obstruction 
there is at first no fever or even a subnormal temperature. 
There are exceptions, however, and a general peritonitis of 
a grave nature may run its course without any fever bat 
with symptoms of collapse. The pains on pressure over the 
abdomen are much more intense in peritonitis; in intesti- 
nal occlusion the spontaneous pain may occasionally even 
be relieved by pressure. Fecal vomiting is of compara- 
tively rare occurrence in peritonitis, and if present it usu- 
ally appears later than in intestinal obstruction. The nie- 
teorism is diffuse in peritonitis right from the start. It 
thus causes a general distention of the abdominal parietes. 
In obstruction the accumulation of gus is at first less i>rf>- 
nounced, circumscribed, and increases gradually. In peri- 
tonitis the abdomen becomes tense from the first, while in 
obstruction, at the commencement at least, it is as a rule 
soft. The existence of an exudation speaks in favor of 
general peritonitis. In peritonitis accompanying appen- 
dicitis there will be besides the above symptoms tlie phe- 
nomena characteristic of the latter disease. In some in- 
Btances, however, the differentiation between peritonitiit 
and obstruction will hardly be possible and mistakes are 
liable to occur. 

Acute intestinal obstniction is occasionally simulated by 
poisoning with aisenic and also by a very severe attack of 
cholera. In the former condition there will be a hisbn^ 
of poisoning, and in the latter the presence of cliolera ba- 
cilli in the dejecta will clear up the diagnosis. In tin 
instances a severe attack of biliary colic or of renal colic 
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may iu some i-eepectH resemble iDtestlnal obstrcctiou. A 
thorough esaioiDatiou, liowever, will always reveal the true 
conditiou. In biliary colic as a rule there is swelling o£ 
the liver and soiuetiiues jaundice ; in reual colic the ])aius 
radiate from the kiduey to the bladder, there is a buminy 
aeusatiuu during uriuatiou, and the uriue often contains 
nrncua and occasionally a few pus corpuscles or blood cells. 
Intestinal colic resiUting from chronic lead poisoning occa- 
sionally simulates true obstruction of the bowels. The 
anamnesis, however, will sliow that we have to deal with 
lead poisoning. Besides, in these cases there is, as a nile, 
a more or less sunken condition of the abdomen. Simple 
intestinal colic {of nervous origin) will hardly ever give rise 
to mistakes in the diagnosis, as the clinical picture is less 
severe and the disease quickly subsides. 

B. Location of the Obstruclion. The location of the seat 
of the obstruction is not merely of theoretical value, but ot 
great practical importance, for this decides the question 
as to where abdominal incision should be made in cases of 
operation. It will lie useful to discuss first at what point 
of tlie abdomen the obstniction is situated, and secondly, 
what particular portitm of the bowel it involves. 

1. The [>oiat at which the patient first experiences pain 
is significaiit in case he is able to locate it definitely. In 
maoy instances, however, the pain is not experienced in 
one circumscribed spot, and is often located diffusely in 
the uei|{liborhood of the navel. The presence of a tensely 
tympanitic intestinal coil, which does not change its con- 
fit^ratioD and thus makes the abdominal wjdl protrude 
asymmetrically, is of great imjioi-tance ; for, according to 
Von Wahl, such a coil is often found above the occluded 
segment of intestine. Htrong peristaltic contractions run- 
ning in the same direction over a certain region of the ab- 
17 
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domeD, eapeeially if they return periodically and alw^^ 
in the same area, will serve to locate the place at which 
the obstruction is situated. For these peristaltic waves 
pass aloufi the intestine down to the seat of the obstruc- 
tion, which they are unable to overcome. 

Palpation of the abdomen occasionally reveals the pre8- 
ence of a sausage-like tumor. This occurs especially iii 
cases of intiissneceptioD. If such a tumor is preee&t, the 
location of the obstruction is certainly easy. A thorough 
examination of all hernial ojieuings will occasionally re- 
veal au incarceration of the intestine and also show the 
site of the lesion. If there is no hernia the exatnination 
must be continued through the vagina and through the rec- 
tum. The exploration through the vagina will show whether 
the pelvic organs are normal, and if not, whether a tumor 
originating from the genital oi^gans is compressing the in- 
testines. Digital examination of the rectum will enable ns 
to discover a stricture, an intussusception, or a tumor of 
the lower jmrtion of the bowel. In some cases a thorough 
examination of the entire rectum ami the descending colon 
may be undertaken with the whole hand under chlorofonD 
narcosis, according to the method of Simou. In cases of 
intussusception involving the sigmoid flexure and rectum, 
the anus often remains open (paralysis of the sphincters) 
and there appears au involuntary evacuation of a mavo- 
bloody fluid from time to time. 

2. Deteninnatioii of fhe Portion of the hifesiinal TVadw 
tchick the Obxtriictioii is Sitiiateii. Small Inteelitie. If tbfl 
obstruction is situated in the small intestine all the symp- 
toms (pains, vomiting, collapse) are, as a rule, mach more 
intense and appear sooner than in olistruction of the lai^ 
bowel. Soon after the commencement of the disease, there 
is copious vomiting which may become fecal after a short 
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period. The meteorisiu at the begiuuiiig is localized in the 
apiwr part of the abdomeu, while the h)wer jjart remains 
unchanged. Pronounced visible peristaltic waves in the 
small intestine also point to an occlusion situated within 
the latter. 

Jaffi' ' was the first to show that obstruction of the small 
intestine gives rise to i>ronounced iiidicanuria. As early 
as the second or third day of the obstruction, indican can 
be found in the urine in large quantities. In obstruction 
of the large bowel there is as a rule no indicanuria, and if 
it appears it does so only later in the disease, on the aixtli 
or seventh day. The higher up in the intestinal tract the 
obstraction ia situated, the sooner and the more frequently 
anuria may api>ear. Injections of water into the bowel 
may secure a fecal evacuation. The colon can also be 
filled with a lar^e amount of water or gas. 

If the obstruction is situated witliin the duodenum or in 
the upper part of the jejunum, it can often be easily i-ecog- 
nized. Obstruction of the duodenum above Vater's papilla 
will manifest the same symptoms as acute dilatation of the 
stomach in consequence of a stricture. There will be ischo- 
chyraia and continuous vomiting of chyme. An obstruc- 
tion situated within the duodenum below Vater's papilla 
will give rise to vomiting of large quantities of pure bile. 
Tlie vomited matter may contain acids from admixture of 
gastric juice. It is never fecal in character. The gastric 
region is protuberant but sinks in after a sjiell of vomiting. 

If the obstruction is situated within the I:)egiuning of the 
jejunum the vomiting assumes at first a greenish hue ('do- 
composed bile) which may Ije followed by the vomiting of 
pare unchanged yellow bile. Occasionally the vomited 
■natter assumes a fecal character. Obstructions situated 
■JftSS: Ceatralbl. [, die med, Wlsseoschafteu. 1872. 
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within tLe duodentim or at the beginning of the jejunum, 
a,n a rule, are uuat-^comjiauied with iudicannria. 

Obslmrfioii of the Larije Boicel. The 8,vm|>toii]8 here 
are uaiiaUy less violeut and appear a little later than in 
the obstruction of the small intestine. Fecal vomiting 
often apx>eai's long after the establishment of the occlusion, 
and it may even be absent if the obstacle is sitnated at the 
beginning of tlie dencemling colon or lower down. The 
xaeteorism is in most instances limited to the lower parts 
of the abdomen and alao to the lumbar regious. In occlu- 
sion of the descending colon it may be noticeable that at 
first there is a protrusion in the left iliac region, afterward 
a protrusion of the transverse colon, and ultimately the as- 
cending colon will also become tympanitic. As mentioned 
above, indicanuria will be absent during the first five or sit 
days of illness. 

With regard to the determination of the occlusiou within 
the lower parta of the colon, Brintou's ' method, already in 
use over fifty years ago, is very valuable. It consists lo 
filling up the bowel with water through the rectum. If 
not more than half a quart can be injected, the obstrnctiou 
must be situated in the upi>er part of the rectum. If one 
to two quarts can be injected, the obstruction must be sito- 
ated above the sigmoid ilesure, in the descending colou, 
or still higher. In case obstruction is situated iu the as- 
cending colon four quarts or still more can be injected and 
retained in the bowel. Insufflation of air or carbonic add 
gas into the rectum will also occasionally show the eeat of 
the obstruction, if the latter is situated in the descending 
or the transverse colon, as there will be a filling up with 
gas of the free portion of the bowel up to the obstmcteJ 
point. \\'hen the obstruction is located Ijeyond the truA- 
' Brinton : "Od lotcsLlDu) OlisLruction, " Londoti, 1»«7. 
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verse coIod, Lowever, it will not p«nnit of distinct recog- 
nition by this metliod. 

C. RecoiiniliQii 0/ the Different Forms of Acute Obstruction. 
If the diagnosia of acute obstructioii of the bowel ia not 
always easv, the recognition of the special amttomical 
lesion nnderl^'inij it is still more difficult. lu many iu- 
stSDcee an exact aimtomicitl diagnosis will not be possible 
and we will have to be satisfied with a probable conjecture. 
In some cases, however, the exact determination of the 
etiological factor underlying the obstruction will be possi- 
ble. The following groups of acute obstruction of the 
bowels can be clinically differentiated ; 

1. Aculc Incarceration of the bowels in hernias (also in- 
ternal hernias, in slits of the onieiitum, mesentery, or di- 
Terticula), in strangulation by bands or twists of the bowel, 
is most frequent between tlie ages of twenty and forty. 
It occurs more often in males than in females. There is 
often a previous history of peritonitis, of hernia, or of acci- 
dents (contosions). The onset of the disease is sudden. 
The pains are severe. Vomiting is present from the staii, 
becoming stercoraceous later on. Collapse is marked. 
Tenesmus is absent. Physical examination of the abdo- 
men gives, as a rule, negative results. 

2. Volvulus most often involves the sigmoid flexnre and 
can then be easily recognized. Volvulus of the small in- 
testine, which occurs very rarel.\ , cannot be differentiated 
clinically from incarceration. The rotation of the bowel 
around its axis is either complete (360") or incomjilete 
(half rotation, 180°). In the firat instance there is total 
occlusion, while in the latter the intestinal lumen is at 6rst 
partially pervious. Volvulus is more common in males 
than in females in the proportion of (our to one, ard occurs 
pnncipally late in life, usually lietween forty and sixty. 
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There is usually au autecedetit history of cbroni 
tiou. The onset of the disease is suiUleu. The pain ordi- 
narily is intermittent. Vomiting may be absent at first and 
later on occurs intermittently. Constipation is almost ab- 
solnte and grows worse after the use of aperients. There 
is pronounce*] meteorism. The sigmoid flexure can oc- 
casionally be felt as a tumor. Only moderate amounta of 
water can be injected ioto the rectum. 

3. Iiitii88usrcjjfioii occurs very frefjuently in early child- 
hood. The onset is sudden, the pains appear early, are 
colicky in character and come iu paroxysms. There are 
marked tenesmus and bloody evacuations. The eollB[i8e 
is not pronounced. The invaginated coil may be acces- 
sible to palpation and then ajipears in the form of a tumur 
of egg-size or somewhat larger, this occurring in about 
fifty per cent of the cases. Meteorism develops in con- 
junction with iieritonitis, 

4. Obtumfio» of the Intestine by Gall Stones, Entei-olUlit, 
or Foreign Bodies. Obstruction by gall stones occurs chiefly 
in women and is more freiiuent at an advanced age. A pre- 
vious history of gaU stones or a preceding attack of jaun- 
dice, pains in the region of the liver, and swelling of this 
organ are points which aid in the diagnosis. ObstructioD 
by gall stones usually occurs in the small intestine; the 
symptoms, as a rule, are less severe than in other forms 
of ileus. The collapse is not prononuced or may be en- 
tirely absent. Flatus may occasionally be passed, copiouB 
vomiting of bile may be present. If the gall stone is sitih 
ated iu the lower x>ortiun of the ileum the vomiting tony 
later become stercoraceous. Occasionally the stones can 
be palpated through the abdomen and felt as a hard maa^ 
Meteorism is generally not highly developed. In smu* 
instances there is diarrhtea with admixture of blood, 0» 
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latter being due to abrasions of the intestmal mncosa pro- 
dnced by friction of rough gall stones. 

The recognition of an enterolith as the caase of obstrnc- 
tion is very difficult and possible only when small frag- 
ments of a fecal calculus have previously been found in tlie 
dejecta. The seat of obstruction is us a rule then iu the 
large bowel, the latter being the place where euteroliths 
develop. 

Obstruction by foreign bodies will be recognized by the 
previous history ; often also, especially if they are of a 
metallic nature, by a Koeutgeu picture. An accumulatiou 
of cherry pits or plum stones may also cause au obstruc- 
tion and will likewise be recnguized by the previous 
history and by the presence of some of them in the de- 
jecta. 

Hardened fecal matter will very rarely give the picture 
of obstruction. This will occur only iu very weakened in- 
dividuals and in persons with spiual trouble. In these 
cases the rectum and colon will be found filled with greatly 
hardened seybala. If a stricture or a tumor exists within 
the intestine and narrows its lumen, an accumulation of 
fecal matter above the stricture gives rise to acute olt- 
stmction. 

5. Dynamic Ileus. Obstruction due to paralysis of a 
segment of the bowel can be recoguized only with great 
difficulty. Often there has Ijeen a preceding laparotomy 
or some operation on the genital organs in the female nr 
a history of a replaced hernia. 

With regard to the recognition of the different forms of 
intestinal obstruction the following table, which gives the 
frequency of the principal symptoms in the various forms 
of obstruction, may be of assistance. 

Among two lumdrpd and ninety-five cases of acute oIh 



■_'fil DISEASES OF THE INTE8T1NE8. 

Htruction of the bowels collected iu literature and miDuteljr 
examined by K. Fitz' of Boston, the symptoms were as 
follows with regard to the differeat groups of obstmction: 
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Prvffiiofis. — The progiioBia of acute olratniction of thft 
bow^ is verj' serious. According to Curschmann,' only 
Uiirtr to tliirtv-live j>atieiita out of one hundred recover 
(rota Uus disease. As a rule ileus caused by coprostuta 
<,« b>' obtuntioD with gall stones and foreign bodies giree 
Um beet [ttogaosis. Then come volvulus and iutussnsoep- 
tiott, while incMDeratioa gives the worst prognosis. If in 
Um ooaiM of ildos deglutitiou pneumonia or diffuse peri- 
fcuitis or perforation of the bowel develops, then the caao 
a irell-nitih hopeless- Oi>erative intervention, espedallj 
in c*sf» in vhich the se^t of the intestinal occlufiion is 
knom, improve the prr^uosia considerably, but only if 
it is T«®ort«>»l t'^ ««rlv , Later, when the complications jost 
mentioowi arisB, not much can l>e expected from an o\ 
lion- 

TWatment. 

A. Mfii'trl TVnhwfJi^— Atieohite rest is of the 
nut importance. The patient should be kept iu bed and 
told to avoid any abrupt motions. He sboold oot ta 

I ri. FIlE^ "TnnBactlons of the CoDfnM of Pbrridut w4 
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allowed to go to the water-closet, but ahoulil use a bed- 
pan. With Treves, Graser, ' and utliera I am for alieolute 
rest of tlie Htomach and iutestiuee, i.e., no foorl whatever 
should be ^iven to [latieuts suffering from acute obstruc- 
tion of the bowels. 

If there ia great thirst a teaspooiiful of hot water or very 
weak tea ma,v be Riven every half-hour or lour or a small 
piece of ice may be held in the mouth until it melts, but 
the water should not be swallowed. Neither should any 
stimulants like wine, champa^e, or whiskey be given by 
the mouth. In obstruction of the small intestine small 
quantities of a saline solution (about seven to twelve ounces) 
may be injected into the bowel several times during the 
day. If the sickness lasts several days, nutritive enemas 
consisting of milk and egg or of a peptone solution may 
be given in the same way. If, however, the patient is not 
able to retain the enema, considerable fjuantities of saline 
solation must be injected either aubcutaneously or intra- 
Tenously. 

All writers agree that no cathartic remedies whatever 
should be used, as they increase the ]>eristalsis and there- 
by may cause great harm. A cathartic should be per- 
mitted only in cases in which the obstruction is positively 
due either to gall stones or Iiardened fecal masses or in 
dynamic ileus. It is, however, of benefit to evacuate the 
lower paris of the bowel by means of an enema. This 
cleans out the rectum, diminishes the feeling of tension to 
■ slight extent, and prepares the bowel for the nutrient 
enemas. 

The adminiiilration 0/ opium plajs a principal part. It 

'GrMer; "Behaudlung der Durniverengerung uud des Dannver- 
•cbliwaes." Pen/oldt Slintiing'8 'Handbuch der Hpeclellen Theraple 
Inoerer Krankbeiten. " Jeou. 1890. 
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is inilicatetl not only as a means of allaying pain but i^^ 
its soothing at;tion upon tLe intestinal peristolsiH. The 
arrest of the latter may have a direct curative effect, since 
it may promote a return of the partly incarcerated or in- 
va^inated or slightly twisted coil to its normal }>o8itioa. 

In order to secure a promjit action of the drug it is best 
to first give a hypodermic injection of morphine, one-sistb 
to one-fonrth of a grain. A short time afterward a sup- 
pository of two-thirds of a grain of opium is administered 
and repeated every three or four hours uutil the pains are 
kept in abeyance. In ca»es in which the vomiting is not 
so marked, opium may be given iu the form of the tincture 
fifteen to twenty drops every tinee to four hours. It is 
hardly necessary to say that the opiates sliould not be used 
too lavishly. Only so much should be administered as is 
absolutely necessary for relieving the }iaiu and ijuietiug 
the violent peristalsis of the intestine. Given in this way, 
opium not only acts as a sedative but also as a stimulant 
on the heart. Patients in deep collapse very soon after an 
injection of morphine become warm, show a better pulse 
and a more normal temperature. The only disadvantage 
of opium is that it slightly masks the true picture of the 
disease. It is therefore best whenever possible first Iw 
make an exact diagnosis by thorough examination of the 
abdominal viscera by palpation, auscultation, etc, before 
admiuistering it. 

If the symptoms of the disease persist after the admin- 
istration of opium, especially if the tension of the abdomen 
is not relieved and no flatus is passed, it is well to di^ 
continue the remedy for a certain period of time. Thti 
will euable the physician to judge the situation critically. 

As a further sedative agent applications of poultices can 
be cousideretl. A hot-water bag, a hot plate wrapped up 
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ill flatiDel, or a Ja])auese warm bos, wet packs (Friessuitz) 
are useful. If there are signs of peritoneal inflammaliioQ, 
applicatious of ice or of very cold poultices are prefer- 
able. 

Lavage of the stomach was first recommended iu this 
disease by Kussmanl aiid Calm. ' This procedure is of 
beuefit if the obstructiim is situated Mgh up iu the small 
iutestiue. It empties the stomaeL, relieves the vomiting, 
and also decreases the aVjdominal tension. There is no 
doubt that this therapeutic measure is sometimes crowned 
with success in appropriate cases. As a strikiug instance 
of the efficacy of this mode of treatment the following case 
may be reported : 

E. K., thirty-five years old, had always been well, when 
he suddenly l>ecame critically ill with violent abdominal 
pains and constant vomiting. For three days there was 
no evacuation of the bowek nor was the patient able to 
pass any flatus. On examination I found his abdomen 
considerably^' distendeil and tense. The stomach could be 
mapped out and was considerably dilated, the greater cur- 
vature extending a hand's width below the navel. On pal- 
pation there was considerable tenderness all over the 
abdomen. The pulse was quite frequent (110) and weak, 
temperature 96.5° in the mouth, tlie extremities were cold. 
The face showed an expi'easioD of great suffering. There 
were almost continuous hiccough aud now and then vomit- 
ing of a watery, turbid, somewhat brownish-looking liquid 
with fecal odor. On introducing the tube over a ijuart of 
lic|nid of the same character was obtained. The stomach 
was then washed out with several quarts of water until the 
rtaid returned quite clear. The patient felt somewhat re- 
lieved. The vomiting stopped and on the following ilay 
there was a spontaneous evacuation of the bowels. The 
patient was now able to pass fiatus, the distention sub- 

' Kuumaul-CahD : 'HeiluDg vod Ileus (lurch MageiiBUSspQluag. " 
Berl. klin. Wochenschr., 1S84. Noa. 43 and 43. 
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aided, and he gradually recuperated. For the sake of com- 

pleteuess I would add that besides washiiiK out the stomach, 
the treatment consiated in the adminiBtratiou of opium 
suppositories. 

Lavage of the Bowel. Injectiona of large amoonts of 
■water into the bowel under considerable pressure are also 
occasionally of benefit, especially in cases of intudsnscep- 
tion of the colon or wheu a foreign body or hardenetl fecal 
matter la the cause of the obstruction within the large 
bowel. According to Ti'evea, it is desirable to use this 
procedure after aowsthetiziDg the patient. A considerable 
quantity of water (varying according to the age of the ya- 
tient from half a pint to three quarts) is introduced into 
the bowel by means of au ordinary fountain syringe. The 
fluid is allowed to remain in the colon for at leapt ten min- 
utes. Wliile injecting the water it is best to have thft pa- 
tient in such a position that his head is lowered and hie 
pelvis is raised. While the irrigation of the bowek is 
going on the physician should hold his hand upon the 
patient's abdomen and ia this way notice any change which 
may occur. 

In intusHusception when the tumor can be felt the 
latter wiU in some instances suddenly disappear, giving 
way to the pressure of the water. Too great force, 
however, should never be used, as this may bring on rup- 
ture of the bowels. Instead of water, injections of warts 
olive oil, which were first recommended by Kussmaul and 
Fleiuer, may be used in the same way. Dr. Klubbe' has 
related three cases of cure by means of this method. 

liifiattoii of fhe Bowel mfh Air m- Cerfaiu Oases in 
Cases of InvaghialioH. Trastour ' recommended inflation 

'Elubbe: Britlali MedtoalJoiirtial, November Sth, 1897. 
' Traatour : Bulletb General de Therapte, 1874, p. 107, 
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of the bowel with air by meitna of a common bellows, to 
which an India-nibber uozzle and rectal tube had beeu 
attached. The forcible filUnj; up of the bowel with air is 
capable (if producing the same effect as the iujectiou of 
water and may free the inva^jiuated portiou, Vou Ziems- 
sen ■ has recommended the use of carbonic-acid gas, while 
Senn' suggested hydrogen gas. Carbonic-acid gas is best 
naedin the form of "sparklets," as suggested by Dr. A. 
Rose' of New York. Care must be taken not to fill up the 
bowel too inickly and too forcibly. 

Mansage. Massage has been recommended by several 
writers. Its use, however, is not entirely harmless. It 
can be of benefit only in cases of obstruction by gall stones 
and fecal matter, but even in these oases extreme cAre in 
iia use is necessary. 

Electridiif. Electricity has esjjecially been recom- 
mended by Boudet. Among seventy cjises of ileus Boudet' 
had fifty -three recoveries bj this metbod. The faradic or 
galvanic current may be used. In the application of the 
faradic current one metal electiotle of cone shape is in- 
serted into the rectum while another large plate electrode 
ia kept over the abdomen for almut ten to twenty minutes. 
In using the galvanic current it is necessary to have a 
special rectal -electrode, which is constructed in such a way 
that water running through it forms the conductor, so as 
to avoid burning the mucosa. The other electrode is placed 
over the abdomen. The negative pole should be inside. 
The strength of the current should vary from ten to fifteen 
milliamperes. The duration of the treatment should be 
twenty to twenty-five minutes. 

t Von Zlemssen : Ardilv for kliniBcLe Medizin, B(i 33. HettSwid*. 

•Nic. Seaa: "lnt«gtlnnl Surgery. " Chicago. 1889, p. 344. 

■ A. Rom : New Tork Med. Jmirnul IIIOO. i. . p 47. 

■Boudet ; Prugriis HedicAl, Februury 7tli and 14lii. 1SS5. 
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Electricity will be of sx)ecial value in obstmction dne 
to hardeued fecal matter or in the paralytic form of ileus, 
while in iucaroeratiou it is rather coutraindicated. 

Pinicfwe. Puncture of the diateudeil bowel has recently 
been recommended anew by Curscbraaun,' von Ziemsseu, 
and others. According to Curschmanu, puncture of the 
intestine ia j>erforn]ed io the following way ; A long aspi- 
rator neeiUe of thin calibre (like that of a Pravaz syringe) 
provided with a stopcock ia thrust into the ab<lomen over 
a prouiinent coil of the intestine. A piece of rubber tub- 
ing is then connected with the outer end of the needle; 
the free end of the latter ia inserted into a bottle filled with 
water, which is turned upside down in a basin likewise 
filled with water. The stopcock of the aspirating needle 
is now oj>eLied aud the gas escaping from the intestinal 
coil appears in bubbles rising to the upper part of the 
bottle, displacing the water. There is no doubt that con- 
siderable temporary relief can be afforded by this mtnle of 
procedure, as it lessens the feeling of tension. Occasion- 
ally it may also have a direct curative result. Thus 
Ourscbmann reports three cures by this method. Ponc- 
ture, however, is not entirely free from danger. In cases 
in which the intestine ia already jiartly paralyzed, the 
opening after the withdrawal of the needle may not entirely 
close and intestinal gases and contents may continue to 
ooze out and cause peritonitis. 

Most surgeons of note are against this procedure, as it 
lacks precision and ia not free from danger. Thus Treves,' 
I Kocher,' and Graser' are all opposed to its employmeni 

■Curecbiuann Deutsche med. Wocliensclirift, 1887. No. 21. 

'Trevosi "luleatinul OliBlruction, " New Tork, 1899, p 471 I 

*Eocher: " UittlieiluDgen itus dea GrenKgebieten der MedUin,' J 

1898. Bd- 4. p. 2. ^1 

L *Qraser: Penzoldt.Stlnzing's "Haadbuch, " Bd. 4, p. 982. ^^H 
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Sad experiences with puncture have beeu reported by 
Frentzel," Fiirbringer," HoffmaoQ, Kurte,' and Graser. 
Tbe latter observed the appearance of fecal matter and 
conaecntive peritonitis from suck an opening. He cnu- 
siders puncture perraiBsible only if the patient absolutely 
refuses an o[}eration. 

Meicanj {Mti-rtiniis Vivns). The internal administration 
of pure mercury in tablespoonful doses was highly es- 
teemed as a remedj' for ileus by the old physicians. When 
all resources had been exhausted without success, mercury 
was given as an tdtimum refugiuin. Even nowadays many 
pbysiciana are convinced of ita efficacy. The use of mer- 
cury in incarceration, strangulation of the bowel by twists 
or bands, intussusception, is not permissible, as it does 
real harm. In ileus in consequence of coprostasis or in 
dynamic ileus, mercury may be employed if all other rem- 
edies have proven futile. Its effect consists in the pene- 
tration of the mercury into the accumulated fecal matter, 
thus softening it. 

All the enumerated internal methods of treatment muat 
be applied, first, in cases in which the obstruction is due 
either to gall stones or to foreign bodies or fecal accumu- 
lation or volmlus of the sigmoid flexure ; secondly, in cases 
in which the exact diagnosis as to the kind nf obstruction 
is not settled, and which are not of a verj' severe type. In 
all other varieties of intestinal obstruction and even in the 
^pes just mentioned, after the failure of the medicinal 
measures at hand, an operation should be resorted to. 
'Freatzel: Dsulscbe Zeltsclir. f. Chlrurgie, Bil. 33. 
■ rOrbriDger : Verbandl. dee 8ten CoDgresaes f. ianere Hedicin, 1689. 

KOrtc : Ibidem. 
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li. Surgical Treatment. 

Treves, the greatest authority on inteBtiual obBtmction, 
says: "There is one measure for the treatmeut of acute 
intestinal obstruction, and that is by means of laparotomy. 
Tlie operation should be i)erformed at the earliest possible 
uiouieut, as koou indeed as the diut^osis is reasonably 
clear. In case of acute abdominal trouble in which the 
diagnosis is not clear, the better and safer course is to 
operate." This view is now generally accepted by physi- 
cians as well as surgeons. 

As mentioned above, obturation, ileus, aud volvulus o[ 
the sigmoid flexure are the only groups of intestiu&l ob- 
struction in which medical treatment plays a prominenl 
jwirt. The importance of an early operation has been 
shown by Nauuyn, who found that among two hundred 
and eighty-eight cases of ileus operatetl upon, the resolte 
were the more favorable the earlier recourse was had 
to surgical intervention. In those cases in which tli& 
operation was performed during the first two days of 
sickness i-ecovery took place in seventy-five per cent 
During the third day and still later there were only 
thirty -five to forty per cent of recoveries. 

A similar view is expressed by Gibson,' who dealt par- 
ticularly with acute intussusception. Among one hundred 
and forty-nine cases of this affection he found an average 
mortality of fifty-three percent. The first and second days 
showed mortality inferior to the general mortality, wliil* 
the four succeeding days showed asteadily increasinj: nKiN 
tality, in each instance greater than the average. Willt 
regard to treatment by inflation of the bowels by enematk 

'C. I. Gibson ; "Mortality nuti Treatment of Aciilc iDtiisausceptkh 
wllb Tubie of 230 Caaea. " Medicnl Record, July 17th, I8»7. 
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of fluiiU (or air) Gibson aaja : " It is probably not an ex- 
at^t^eratioQ to say that if all cases nf iutussuscejitioL were 
trt>ated on the ouaet, or say within forty-eight hours, by 
abdomiBiil section, without any previous attempt at re- 
duction, the mortality, white still considerable, would iu all 
probability be very much less than the present figureH." 
Gibsoii believes that injet-tious should l>e tried ouly on 
the first or at the latest on the sei^oud day. 

In the discussion on intestinal obstruction which took 
place at the New York State Medical Association,' all the 
speakers (Parker Syma, E. D. Ferguson, George D. Stew- 
art, J. W. Gouley, J. D. Ruahmore, LeRoy J, Brooks, 
John F. Erdmann, Fred. H. Wiggin, and H. O. Marcy) 
were in favor of surgical treatment and for eaily interven- 
tion. J. D. Rushmore says:' "I have no hesitation in 
affirming that in competent hands oireratiou (or intestinal 
obstruction would not have a mortality above twent,\' per 
cent. In my personal experience, including over one hun- 
dred and ten operations, the mortality has been nearly forty 
per cent. In the last thirty cases there have been six 
deaths." Wiggin' considers that operations performed 
within the first forty-eight hours will give a mortality of 
S2.2 per cent. 

Inasmuch as the question of o|)eration has to be dealt 
ivith in each case of intestinal olistruction, it is advisable 
to have the opinion and advice of »n expert surgeon right 
at the start of the disease. The physician and surgeon 
should act together, the first watching the symittoms 
carefully and making the diagnosis, the second prepared 
to resort to surgical intervention as soon as it is demanded. 

) TraoHsctloDS of the New York Sut« Medica) Assoclatioa, ie9S. 

■J. D. Rusbmora: Ibidem. 

»F H. Wiggia: Da Coato'B "Moderd Biirgery." p. 644. 
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lu thiB way the number of recoveries will be greater in tiie 
future thau it lias beeu in the past. 

The ojieration cnuHists in making an alxlominal iocision. 
finding the seat of tlie lesion, and removing the obetacle if 
poBsible. If not, an entsrofltomy is performed in the most 
distended coil of intestine which ia then attached to the 
abdominal wall. The fecal matter and the gasee thus find 
au outlet through this o[)emiig. Enterostomy is ulso re- 
quired in all cases in which the portions of the inteetioe 
are already found gangrenous. Treves says tliat this oper- 
ation (enterostomy) could I)e avoided in acute iutestinal 
obstruction if tlie abdomen were opened at the very earliest 
possible moment. Every hour delayed adds to the grav- 
ity of the case. " The earlier the ojieration the less the 
need for enterostomy. Laparotomy should be performeil 
at an early enough period to render an opening into tlw 
bowel unnecessary." ^^M 

CHRONIC INTESTINAL OBSTRLCTION. ^| 

Sliology. — Chronic iutestinal obstruction may be csobmI 
by the sa,me factors which produce acute ileus if they do 
not occlude the entire lumen of the bowel but leave part of 
the canal open. Besides, obstruction of the intestine la 
frequently occasioned by strictures resulting from preced- 
ing ulcers or from new growths. The latter, benign as 
well as malignant, are liable to give rise to occlusion even 
if they do not occupy the entire circumference of the bowel, 
by simply obtruding part of the canal at the site of tfaoir 
greatest development. Strictures caused by olcers modi 
more frequently involve the large than the small inteatiBh 
According to Treves, they are found six times as otteai ia 
the large bowel as in the small one. 

While formerly dysentery was believed to be the cause ol» 
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)at);e number of these intestinal strictures, Woodward ' has 
sbowu that this view is not supported by facta. Among 
the many autopsies on patients with chronic dysentery 
which the latter had an opportuuity to oljsene, there was 
not one ca.se ot dysenteric stricture of the intestiue. 
Nothnagel agrees witli Woodward. Ou the other baud, 
tuberculous ulcers of tlie intestiiie which were regarded 
as only rare causes of intestinal stricture have recently lieen 
found to produce strictures quite fiwjuently. Koeuig ' laid 
stress upon tlie frerjuency of constricting tubereulosis of 
the inteetinea. The latter may exist even if tnlierculosia 
in other organs is al»seut. Ulcers of typlioid fever very 
rarely if ever cause strictures, and this also applies to tho 
small follicular ulcers. Syphilitic ulcera on the contrary 
produce strictures quite often. All kinds of strictures are 
met with most fretjuently iu the lower portiou of the colon, 
principally in the rectum. Sometimes they lie just alxjve 
the anal region and can then lie very e^ily discovered. 

Syniptftmalolo^y.— The symptama and the course of the 
disease vary considerably, and greatly depend upon the 
canse of the obstruction. Thus, clinically, the benign 
growths must l>e differentiated from tlie malignant ones 
(in which the obstruction is caused by cancer). The pic- 
ture which the intestinal obstruction as such produces 
will, however, l>e pretty much the same. A stenosis which 
is not very much pronounced may give rise to no symp- 
toniB wliatever. It is therefore qaite evident that the dis- 
ease may eidst for some length of time before manifesting 
its presence. 

In typical cases of chronic intestinal nlfstmction the 
onset is slow and insidious. The i>atieut at first notices 

Woodward : />«. cil. 

Eoeoig: Deutsche Zuitacbrifl far Cliirurgie. 1891. 
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slight digestive cliHturbitucea, some discomfort in 
abdomen which gradually changes iiito real pain, aud 
slight coDstipation. The latter as a rule qnickly becomes 
woree. Mild aperients which a short while before were 
efficient refuae to act, and the patient is obliged to resort to 
stronger cathartics ; at times even these will fail to work. 
Frequently constipation suddenly alternates with an attack 
of severe diarrhcea, which may last several days anil be 
followed by another period of obstinate constipaiioa. In 
some instaucea the color and form of the fecal matter will 
be an indication of the seat of the stenosis. It is gener- 
ally believed that pipestem-like or t*ipe-like motions indi- 
cate a stricture in the colon. According to Treves,' how- 
ever, this sign is of vpry little value, as in the great 
majority of cases the sphincter muscle ia the originator 
of these peculiar sha|)es. Diarrhcea may also occasionallr 
occur. It is sometimes quite obstinate, especially if the 
stenosis is situated in the large bowel. An admixture nf 
blood or pus in the dejecta is occasionally met with aud is 
due to ulcerative processes taking place at the seat of the 
stricture or immediately above it. 

Vomiting ia not a very marked feature at first, but lattr 
on occurs more frecjuently. When the obstruction, how- 
ever, liecomea complete, vomiting is a prominent sym]*- 
tom and may assume a stevcoraceous character. 

The situation of the obstiiictiou has much infiueuce upon 
the clinical picture of the disease. If tlie stenosis is sita- 
ftted iu the duodenum above Vater's papilla, the symptocu 
will resemble those of sfci-icture of tlie pylorus. Ischochy- 
mia, vomiting, nausea will l>e the prominent features. A 
stenosis of the duodenum below Ynter's papilla, although 
presenting symptoms similar to those of stricture of tiM 
'Treves.- Iai: fil., i». 3B5, 
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pylorus, will be recognized by the more or le88 constant pres- 
*?iice of larye iimounta of bile in the stomach. The fartber 
down in the small iutestine the olwtructiou is situated, the 
leas pronounced are the gastric Etymptoms and the mure 
marked the intentiual mauifeHtatious (loss vumitiug or 
namtea, more constipatiou, colicky pains). If the stenosis 
is sitnated in the lower portion of tlie ileum or in the colon 
no gastric symptoms are as a rule present. The ap])etite 
is good, there is no nausea, and the priucipal features ure 
obstinate constipation, sometimes alternating with diar- 
rhcea and frequent attacks of colicky paius. 

Condition of the Abihmeii. The alxlomen may present a 
normal appearance when t)ie stenosis is situated in the 
upper portion of the small intestine, although in some of 
these cases there may be a protrusion of the upper part 
of the abdomen. If the site of obstruction is in the lower 
portion of the small intestine or in the large bowel, then 
some distention of the alxlomen in usually noticeable, espe- 
cially after the disease has advanced considerably. Above 
the obfitroetion there is always distention and hypertro- 
phy of the bowel. The latter ia a manifestation of the 
attempt which nature makes in order to overcame the diffi- 
cnlty. The intestines above the stenosis act with greater 
force in order to propel the contents through the narrow 
passage. 

The contraction of the bowel above the affected area 
often assumes a tetanic t.vpe ami is then painful. Such 
violent tetanic contractions are ofteu visible through the 
abdominal wall, and by propelling large amounta of liquids 
and gases through the narrowed lumen, give rise to gur- 
gling and bubbling sounds audible at a distance. Treves 
tbtta describes the picture which this violent peristalsis 
manifests: "The surface of the a1)domeu becomes nneveu, 
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a rounded elevation appears iu oue plut-e and depressions 
appear iu anotber. Tljej- jjroduee an aspect comparable 
to that of a relief map of a Lilly couDtry. Slowly the 
hill-tike elevation sinks and vanishes and out of the 
shallow valley appear fresh emineuces which rise up and 
move along beneatli the skin. The movements are alow 
and attended by colicky pains, and by more or less of 
mmbliuy and gurgling sounds." . . . "The same coil 
appears again and again and can often l»e cjuite definitely 
recogniaed. Although !is a rule the contracting coils of 
the Binall intestine are of considerably smaller size than 
those of the lai^e bowel, occasionally even the small intes- 
tine may assume such dimensions that it cannot be differ- 
entiated from the large bowel." 

Meteorism is often present. If the obstruction is situ- 
ated iu the lower portion of the colon or iu the rectum, the 
meteorism is at first restricted to the large bowel, the dis- 
tention then beii^ prouonnced along the course of the colon 
at both sides of the abdominal wall and in the epigastric 
region. The lower part of the abdomen and also the re- 
gion of the navel may he free from meteorism. If the 
stricture is situated in the lower portion of the ileum or 
ctecum, the lumbar regions of the abdomen are quite lai, 
while the disteutiou is more or less pronounced in the me- 
sogastric and hjixigastric regions. 

After having described the symptoms of chrouic ioteBti- 
nal obstruction iu a general way it will be useful to point 
oat separately the characteristics of some special fomu 
which occur more or less frequently. 

Chronic inhmsuscepHon may develop either after an acuta 
attack or begin slowly and iusidioual.v without at first giv- 
ing rise to any marked symptoms. It is moat fre<]uently 
found in the Ueo-ciecal i)ortiou. Pain occurs during the 
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progress of the disease ami is nsually of a paroxysmal 
character. Attacks of paiu may ai>pear several times a 
clay or once in tweuty-four hours. Occasionally days and 
even weeks elapse between the paroxysms. As a rule the 
intenala between the attacks grow shorter as the disease 
advances. In some cases there i.'^ almost continuous suffer- 
ing with occasional exacerbations. Vomiting seldom oo- 
oara and is certaiulj' not a marked feature. A tendency to 
diarrhcea very often esista. The bowels may be normal or 
constipated for a while and then become loose, or there 
may be persistent diarrhcea. Blood is very often passed 
with the stools and tenesmus is occasionally present. 

On examination of the abdomen by palpation a tumor is 
found in almost half of the cases. The nature of the tumor 
corresponds to that found in acute intussusception de- 
scribed above. Occasionally a tumor can be felt in the rec- 
tum when the intussusception invnh'es the lower portion of 
the large bowel. In rare instances the invaginated portion 
ia separated from the bowel by necrotic processes, and may 
then appear in the movement, ^liile this event may iu 
rare instances lead to perfect recovery (the other portions 
of the bowel growing together and the lumen thus bein^ 
restored), in the greater majority it causes death through 
perforation, rupture of the intestinal walls, and general 
peritouitia. 

Chronic Obstntrtton Due fo Fecal Accumidatioii. This 
variety of intestinal obstruction is more common in fe- 
males than in males and is usually met with in more ad- 
vanced age and in patients suffering from hysteria and 
brain tronbles. As a rule, the patients have alremly long 
before been subject to habitual constipation ; usually many 
days elapse without an evacnation of the bowels. From 
time to time enormous quantities of fecal matter are passed 
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by artificial means. Later on the symptoms of coDstipor- 
tion grow more iotense. The abdomen becomes diBten<le<I 
and it is much more difficult to secure au evacnarinu even 
by artificial means. As a rule tlie jtatient ia tormented by 
eructations and flatulence. His appetite is poor; he has 
a bad taste in his month and freiiuently his breath has au 
unpleasaut odor. Headache, vertigo, and a general tired 
feeling are often encountered. 

These symptoms, as well as the marked unhealthy aji- 
pearance of the skin, are most probably dne to intestinal 
suto-in toxica tion. CertRiii chromogens, the products of 
decomposition, are absorbed from the bowel and give rise 
to this peculiar discoloration of the skin. The conjuiictivie 
also are often yellow. A further symptom due most prol>- 
ably to the same process of auto-intoxication is the rise of 
temperature which is often present. If the lUtttentiou of 
the abdomen is very marked, a feeling of oppression in the 
chest and palpitations of the heart are experienced. 

Fecal accumulation sometime-s causes pressure upon the 
lumbar or sacral nerves and gives rise to discomfttrl in 
the genital organs or to pain in the thigh radiating down 
the entire leg. Distended coils may be visible through 
the abdomen and there may be nincli rumbling and gur- 
gling heard after constipation lias lasted a long period. 
This symptom is, however, not so marked here as in cases 
of stricture of the intestine. Vomiting runy occur and even 
become stercoraceous. Slight colicky pains are felt over 
the abdomen, but as a rule tliey are not intense. 

The symptoms having advanced to an extreme degree, re- 
lief may ensue either spontaneously or after resort to differ- 
ent procedures which serve to evacuate the bowels. (Jii-a- 
eionally, however, an evacuation of the bowel cannot b* 
obtained and the patient develops all the symptoms of ui 
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uiiyieldiDg obstruction wliich may lie fatal. Often tliera 
are attacks of obstrnotion followiuK each other at certaiu 
intervals. The narrowed lumen of the bowel most prob- 
ablj becomes eutireiy occluded or blocked by a piece of 
Iiard fecal matter, which completely fills it and (^annot 
move in either directiou. Sometimes the abrupt stoppage 
may be due to some iMtDdiug or kinking of the distended 
bowel. 

Ill almost all cjises of obstruction by fecal masses 
a tnmor can be palpated usually in some portion of the 
colon. The tumor is caused by the fecal accumulation. 
The caM:um, the hepatic and the sigmoid flexures are the 
jtlaces where the tumor is most often encountered. Such 
a fecal tumor feeLs hard and uneven; sometimes it has a 
globular 8liai>e. An a rule it is not painful on pressure. 
Sometimes it is possible to change the shape of the 
tumor by pressure. This is the best proof of its fecal 
character. Sometimes, however, pressure does not give 
rise to any change in the configuration of the mass if 
the fecal matter is very hard. Tlie best sign of its fecal 
nature U the change in form after repeated irrigations of 
the bowel. In some rare instances the fecal accumulation 
occupies the greater part of the abdominal cavity and gives 
the impression of one immense tumor of very hard conaiat- 
ency. I liave seen two sucli cases in patients suffering 
from grave melancholia. Here also after repeated irriga- 
tions of the bowel and administration of cathartics the tu- 
mor gradually becomes smaller and ultimately disappears. 

Stncfure of the liecltnn, —In this condition as a rule tbere 
are at first merely symptoms of constipation ; later on these 
become more olwtinate, requiring Htronger cathartics. The 
patient now begins to complain of congestion of the head, 
, nausea, cold feet, and sometimes of disagreeable 
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sensations iu his limbs ; still later there is diarrhoea which 
may persist as such or alternate with constipation. Off 
and ou niiico-puriileut material appears with the dejecta. 
A burning sensation is often felt in the rectum, and tenes- 
mus is frequently present. Hemorrhoids aad prolapse of 
the rectum often accompany the stricture. 

Digital examiniLtiou of the rectum often reveals a ste- 
nosed area iu its lower fiart. The finger is either not able 
to pass any farther than a few centimetres (five to six) 
above the anus or it meets with a resistance which it can 
overcome. Contrary to sjiasm of the rectum which yields 
completely after the finder has succeeded in passing the 
constriction, in stricture of the rectum the pressure of the 
narrowed lumen exerted apon the finger remains constaDtly 
the same. 

Moat of the strictures are situated about five to six centi- 
metres above the anus, seldom higher up. In the latter in- 
stance the examination must be made with a bougie or with 
a rubber tube which is not too soft. In order to determine 
the exact nature of the stricture it is always best to make 
a visual examination of the rectum by means of a specu- 
lum. 

Complicatiom.—No matter to what cause the intestinal 
obstruction is due, in the protracted course of the disease 
several complications are liable to occur, although here 
less often than in acut« obstruction. Alxive the stenoeed 
area ulcerations of the bowel may take place and perfora- 
tion may occur, giving rise to general peritonitis. OoW- 
sionally circumscribed peritonitis may ensue in a ftimilar 
manner and lead to an abscess surrounded by adhesions. 
Such an abscess may rupture through the aklomiual wall 
and under favorable conditions (if commuuicating with 
the intestinal lumen) form a fecal fistula. In many id- 
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BtQQces tLe patieuts gradually waste sway and die in con- 
seqaence of thrombosis of the crural vein and decubitus. 

Course and Protjnosis. — The 
duration of ohrouic intestinal 
obs traction depends largely 
upon the nature of the partic- 
ular affection and upon the 
degree of the obatruction. If 
there are no complications and 
the patients lead a perfectly ra- 
tional life {with regard to diet 
and treatment) tbe condition 
may last a unmber of years. In 
other cases the symptoms of 
intestinal obstruction rapidl.s' 
prt^ress and life is then of 
short duration unless something 
radical is done. 

Diagnosis. — The diagnosis of 
chronic intestinal obstruction is 
warranted by the presence of 
gradually increasing symjitoms 
of constipation, and attacks of 
intestinal colic with a tem[>orary 
stoppage of the bowels follow- 
ing each other at not too great "rnr.Mi, .'r 
intervals. The acute attack of ^'i 
obstmction in these cases of 

chronic intestinal stenosis is as a rule much milder than 
in acute occlusion of the bowel not due to a chronic con- 
dition. In the chronic form there is either no collapse at 
all or it is but slightly marked. Increased intestinal peri- 
8t&U)s is often encountered in the chronic form, especially 
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during an attack of obstruction, while iu the acnte form 
this iri quite rare anil, if present, less prnnooncecl. The 
barrel-eliape of the abdomen is often present in chronic 
iDteatinal stenosis and is of diagnostic value (Fig, 'H^), 
The different forms of intestinal obstruction can be rec- 
ognized by their varied symptoms which have already 
Ijeen described above. 

Treatment. — The treatment comprises the management 
of the disease during the intervals and dnriug the attacks. 
Ihiring the intervals the following rules are of importance : 
The diet should exclude all substances which give large 
i-esidne of fecal matter or which are of an irritating charac- 
ter. Thus green vegetables, salads, fruiis, vinegar, mus- 
tard, pepper, must be strictly forbidden. Milk and milk 
soups, eggs, tender mea.ts without too mucli fat and with- 
out tendons, butter, toasted brpad or plain white breml 
well baked, farina, rice and sago, well cooked, are i)ermis- 
sible. The ]iatients should eat frequently and not too 
much at a time. Cold drinks should be avoided, 
tion must be paid to the patient's taking a sufficient 
tity of food. 

The bowels must be kept in working order. It is 
lately necessary to secure one evacuation daily. Mas-tagf, 
electricity, and the nsual mild cathartics (like magneaia 
sulphate, rhubarb, cascara aagrada. syrup of figs) mar be 
used. Injections of water or oil into the bowel are also 
of benefit. When diarrhcea is present it should not he 
checked unless the patient is greatly debilitated. EwB 
then only mild astringent remedies are permissible. Oftoi 
even during periods of diarrhoea, when not very large evac- 
uations take place, a mild cathartic (like castor nil or 
Carlsbad salts) must be emploj'ed iu order to 
thorough cleansing of the Itowel. 
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DnriDg the attack of iutestiual colic w&rm fomentatious 
over tbe abdomen hIiouIJ l>e applieil. If these be iuBuffi- 
cieat, the uarcotio remetlies are iu place. Opium aloDe or 
opium with belladonna mav Ije given either by the mouth 
or in Btippositories. Here also it is necessary to produce 
a sufficient eTacnatiou of the bowel, which is beat done by 
rectal injections. If there are great distention of the abdo- 
men and vomiting, gastric lavage is beneficial. Cocaine 
in dosea of one-third to one-half grain, or menthol one 
grain three times daily, will allay the vomiting. If there 
is a real attack of acute obstruction this must be treated 
in the same manner as primary acute intestinal obstruc- 
tion, d(«wril>ed above. 

If the stenosis involves the upjwr portion of the small 
intestine, lavage will play an important part in allaying 
the symptiima temporarily. Chronic fecal impaction re- 
qoires the application of massage and also of electricity, 
as described in the chapter on constipation. Sometimes 
the hardened scybala will have tti be removed from the 
rectum by artificial means. For th is purpose the sphincter 
is first dilated and the fecal masses are removed with the 
fingers or with a spoon-shaped iustruinent. If there is a 
blocking of the passage higher n|) in the colon, strong 
cathartics (croton oil) may be udministered. Metallic 
mercury has also been advantageously used in these in- 
Btances. 

Strictures of the rectum, excepting those of a cancerous 
nature, can first be treated by dilating them gradually with 
bougies of various size. The rectal bougie of Crede best 
answers this purpose. It is advisable to leave the bougie 
within the stricture for at least fifteen minutes and to 
insert it once every two fo three days. If the stricture is 
of a very high degree this method uf treatment may be 
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inefficient, and then surgical measures will liave to be tat- 
dertaken, 

Operative Jnterveiitlon.^ Ail ty|>e8 of chronic intestinai 
obstruction, with the exclusion of those caused by fecal 
accumulation and strictures of the rectum, gradually grow 
worse. The above-described modes of treatment are only 
of a palliative uature. For this reason it must be consid- 
ered as a decided advance that surgical means have been 
found fully to remove the obstacle and restore the jutient 
to complete health. The procedures which are resorted 
to are various and depend u]ion the anatomical lesion 
derlying the obstnictiou. 

Malignant growths must be extirpated as early i 
sible and an end-to-eml anaatonjosis of the bowel 
lished. A circular stricture of the bowel (of benign tyj^J 
can be removed by enteroplasty in a similar way as pylo- 
roplasty, namely, by splitting the gut parallel to its axis 
or vertically to the stricture and uniting the edges of th*" 
iucisiou transversely. Pean' has successfully performed 
sucli operations- Several simple strictures of the bowel 
can be treated in the same way, if tliey are not too clcee 
together. If the stricture is of a tubular form or if it is 
of too high a degree, excision of the involved part foUowinl 
by exact coaptation of the divided ends by sutures is best 
done. This operation is greatly facilitated by Morphy's 
bntton, which makes it possible to unite the two ends of 
the severed bowel rapidly without losing too much time 
in the suturing. 

In cases in which the stricture camioi be excised oor 

otherwise remetlied, or in any other fonu of obetmctitHi of 

the bowel which cannot be removed, the bowel just abatt 

the stricture is united to the bowel below it aod a, dMlt 

' P^an . Bulletin do rAcademie do Mederine, 1890, p. 856. 
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circuit tLua esUblished. This is likewise best accom- 
plialied bv Murphy's button or by McOraw's elastic 
ligature. 

lusomestricturesoftii^ colon in patieutswhoare already 
ijuite prostrated, a complete operation of excision or even 
of the formation of a new circait cannot be performed with- 
out too great risk of life, Here colotomy is iudicatetl, 
being later supplemented by a more radical procedure 
when the ^tatient is atrouger and in better ocmdition. 

Adhesions should be severed aud tnmoi-a couipreaaiug 
the bowel treated by radical removal. Surgical treatment 
of the intestinal stenosis, affording as it does radical re- 
lief, should be resorted to in every case as soon as the 
diagnosis is positive. The only excuse (or snbjectiug the * 
patients to non-oxierative measures as long as they get aloug 
in comj^rative comfort, is the high mortality which surgi- 
cal intervention stilt furnishes. According to Treves,' tlie 
mortality fluctuates between twelve and twenty per cent. 
Tt is to be hoped, however, that owing to our advanced 
knowledge of this subject the diagnosis of intestinal ste- 
nosis will be made quite early, and that the patients by 
being o|>erated upon at an early period will show a smaller 
percentage of mortality. 

' Loc. cit., p. OfW. 



CHAPTER X. 

NERVOUS AFFECTIONS OF THE INTESTE 

Geneml Remarks. — The inteBtiuftl tract is rich in g 
ouie cells and nen-es. The plesua laesentericus Auerti 
and the plexus entericus MeUsuer accomiiany it th: 
its entire leiigth. The va^us and the s|ilaucLiiic 
anrround the intestinal canal with numerous branches and 
form ramificatioUH with tlie ganglionic plexus. Aithongb 
a thorough knowledge i>f the exact action of these different 
neire groups baa not yet been acquired, atill we are certaio 
that they govern the secretory, absorptive, and motor 
functions of the intestinal canal. 

Secretion seems to be dependent a great deal ui>on Uie 
ganglionic plesus, aa can be learned from Moreau's ' ex- 
periment. This investigator ligated an intestinal coil ami 
severed all the nervea belonging to it. In a few honn the 
coil, thus treated, was found filled witli a fluid showini; 
amylolytic qualities and containing small qnaQtities I'f 
albumin. In order to prove the secretory influence of 
nerves upon the iutestiues Fleischer' justly refers t" 
the fact demonstrated ty Quincke, Demant, and Mas^ 
loff,' that in man as well as in animals after ingestion of 
food into the stomach, secretion takes place in tlie lower 
part of the intestine, long before the arrival of the chyrae. 

' Moreau: Ceutralbl. t. die med. WisapDBcL., 1668, No. U, 

' R, Fleiaclier : "KrankheUeo des Darma,' WieBbaden. 1896. 

^Hnaaloff: " UnlerauchuDgen aua dem physiologlachen 

Heidelberg." Bd. ii. 
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Tbis ulso shows that the ueives of the iuteatinal tract are 
iuflueuced by reflex actiou from the nerves of the stomach. 

Vasomotor nerve filaments have also been proven to 
exist in the intestines. Thus stimulation of the sphuich- 
uic nerve causes a contraction, wliile its section is followed 
by (liiatatiou of the intestinal blood- vessels. These vaso- 
motor nerve filaments are undoubtedly also much con- 
cerned with absorption. 

The motor function of the nerves and their influence upon 
peristalsis have been studied in an exhaustive manner by 
Kothnagel, Bralim-Houkyeest, and others, and have been 
described in the chapter on physiology (iMige 28), 

Although under normal conditions we scarcely perceive 
any sensations within the intestinal tract, we are neverthe- 
less certain that sensory filaments exist in the nervous aji- 
paratus of the intestines. Tbis is reveiiled by the fact that 
the action of some stimuli of greater intensity than normal 
upon the intestinal wall, tjives rise to sensations of pain 
and pressure. Thus, a person not accustomed to a coarse 
diet, after ingestion of a large quantity of cabbage and 
beans, for instance, may suffer after six to eight hours 
from pains in the lower part of the abdomen caused hy the 
nudne irritation of the small intestine. In pathological 
condition.^ the sensory character of the intestinal perves 
is evinced very frequently. In fact tbis is one of the im- 
portant points which we have to consider in almost any 
affection of the intestinal canal. 

The neuroses of the intestine may be classified into: 1, 
motor neuroses; 2, sensory neuroses; and 3, secretory 
neuroses. Very often these different neuroses exist in 
combination. Thus, a motor neurosis may exhibit fear- 
tures belonging to secretory or sensory derangements. 
The designation of the neurosis, however, should depend 
19 
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upOQ the tyi>6 most prevalent. All affections of the intes- 
tines in wbicli no anatomical lesion can be discovered are 
classified as neuroses or functional diseases of the intes- 



Intestinol neuroses may hei primary, I.e., the affection 
emanates from the intestinal tract, or they may be second- 
ary, occurring in connection with nervous manifestations 
in other organs. Etiologically we know that psychical 
influences, mostly of a depresaiug nature, as fear, fright, 
worry and anxiety, are often the causative factors of intes- 
tinal neuroses. Neurasthenia and hysteria as well as a 
general neurotic tendency are also liable to produce ner- 
vous affections of the iuteatiuiil tract. In some instances 
the latter conditiona are due to a refles action originating 
from some other diseased organ (stomach, the genito-nri- 
nary tract, uterus, etc.). 



MOTOR NEUROSES OF THE INTESTINES. 
Dian-hoea. 



Eliohgy and Symptomatnlogij. — Diarrhoea, meaning 
frequent and usually too watery movements of the bow( 
is always due to increased intestinal [)eriBtalsis. Duir- 
rlicea may be the result of various morbid conditions of the 
intestines, but here we shall describe the Torra of diarrhixa 
which exists without any apparent anatomical lesions. 

Diarrhoea may be classed under three groups: 1. Ner- 
Toua diarrhoea (Tronsaenn).' 2. Dyspeptic diarrhfpa. 3, 
Stercoral diarrhoea. 

1. Nervous Dianlnen. Although all the three gronpa of 
diarrhoea are primarily produced by increased iierisfciltic 
aotioD of the bowels which is in turn caused by e; 
" CUnique tie I'HOlel Dieii, " Bd. li. 
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sted action of the Derroua apparatus, tbis gronp is desiij- 
uate^l as uerrous diarrhoea ou accouut of tlie predomiuaoce 
of the nervous element. Trousseau was the first to de- 
scribe nervous diarrhcea. It oriKin&tes either through 
undue stimulation of the accelerating iwristaltic nerves or 
through some nervous influences which cause a serous 
transudation into the intestinal canal. Frequently both 
factors are probably implicated. 

lu many cases the stimulus may emanate from the centre 
and reach the intestinal ganglia through the vagus, the sym- 
pathetic, or the splanchnic. In some cases, however, the 
stimulus affects the ganglionic cells of the intestinal wall 
ijirectly. As characteristic instances of nervous diarrhoea 
we would mention those cases in which there are several 
watery evacuations after a strong emotion, thus after fright 
or fear. Here the stimulus arises in the brain centres 
fiaper^'ising intestinal motions. Wliile in these inatanceB 
we have to deal with an acute transitory condition, nervous 
diarrha^a can also appear in a chronic form (Nothnagel, 
Pejer'). There are persons who are attacked with diar- 
rhoea as soon as they are in a place where a toilet-room is 
inaccessible. They may then be seized with abdominal 
pains, tenesmus, and diarrhcea. In other i>ersons, again, 
the mere sight of a water-closet evokes an intense desire 
for an evikcuation. 

Occasionally the diarrhc^a is preceded by several other 
nervous symptoms, as for instance vertigo, giddiness, con- 
gestion of the head, a sensation of heat all through the 
body, fright, shortness of breath, or palpitation of the 
heart. All these symjitoms as a rule rapidl.v disajipear 
after a satisfactory movement. 

' A. Pcyer : " Die nervOsen Affectionen dea Darmcs Iwl cler Nuiiraallie- 
Die des maiinlicben OeaeblechtB, " Wiener Klinlk. 1883, Heft 1. 
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This form of diarrhoea in found iu persona snffering 
from neurasthenia or hysteria, iu debilitated persons, or 
in jierfecUy healthy people after a more or less prouoanced 
sliock to the nervous system. Moreover it is met with 
accompanying affections of the apine. Thus Charcot de- 
Bcribed attacks of diarrlitxa appearing periodically in tabe£ 
dorsalis (intestinal crises). Lastly, nervoas diarrhtea may 
exist as a reflex condition in consequence of abnormal p roo- 
esses in the neighboring organs (the geuito-tiruiar; 
uterus, etc.). 

As an instance of nervous diarrhcea the foUoifing 
may be described ; 

N. S., thirty years old. physician, was always perfectly 
well. After a year ot hard study and a t;reat deal of care 
and iLiisiety he liad begun to suffer from fre(jaent looae 
evacuations during the last six montlis. Aa a rule the 
patient had one or two pasfiages a few minutes after each 
meal. Preceding the evacuation rumbling noises vers 
heard iu the lower part of the abdomen, while a slight 
feeling of discxsmfort was exi>erieDC6)l. The movements 
were softer and more watery than usual, but did not con- 
tain anything abnormal (uo mucus, no undigested fooil). 
The patient felt perfectly well in every respect, had a gwid 
appetite, slept well, aud liad not lost weight. Exami- 
nation of tlie gastric contents showed the stomach to le 
perfectly normal. The patient was given no medicines and 
was instructed to respond to nature's call in the morning 
and to try to suppress the evacuations after me-ala when- 
ever possible. For the first few days he succeeded iu har- 
ing no movement after some of the meals, and gradually 
after a few weeks nas perfectly free from (he desin i 
evacuate the bowels after eating. 

The following case is reported by Fisehel : ' 

A lady, twenty-three years old, complained of a fi 

' F. Fiscliel ; Pragermeil. WoclienMLr. , 1891. 
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of oppreasioD, cardiac patpitatioD, and severe attacks of 
diarrhoea, wliich api>eareil periodically inde^ieDdent of the 
quality of the food. The pasaagea were watery and of a 
strong alkaline reaction, smelled liad, and coDtaiiied 
triple phosphate and considerable amounts nf intestinal 
eiJitlielial cellB. The examination revealed a retroflexion 
of the utema. After iusertiuu of a ]tesaary the diarrh(ua 
ceased. 

The diarrhoea appearing after exposure to cold and wet 
weather is most probably caused by u reflex eaiauatiug. 
from the nerves of the akiu and producing hyperemia of 
the intestines. The latter gives rise to transudation into 
the lumen of the bowel and also to increased peristalaia. 
This form of diarrhoea disappears very quickly (In twelve 
to twenty -four hours) and does not produce any anatomi- 
cal changes of the intestinal walls. 

Another group of diarrhcfaa tak«8 its origin from an irri- 
tation of the intestinal nerves through some abnormal sub- 
stances contained in the blood. The cathartic action of 
some remedies aubcutaneously injected in the best proof 
of this possibility. The diarrhoea occurring in cases of 
septicffimia, of nephritis (with or without uraemic symp- 
toms), and also diabetes is best esjilained by the theory 
of irritating products circulating in the blood. The diar- 
rhoea accompanying typhoid fever and dysentery in the 
first stage before there has been time for the formation of 
ulcers, is causetl by the circulating in the bloml of toxic 
elements produced by the ]>atIiogenic micro-organisms. 

2. J}ifspeplic Diarrhten. Under dyspeptic diarrbcea may 
be comprised (tt) the diarrbwa which appears after certain 
articles of food; (h) diarrhcea accompau,\'iug abnormal 
conditions of the gastric contents. 

(a) Certain foods maj' cause mnshy or watery evacua- 
tione, as, for instance, fresh fruit, cucumbers, cabbage, and 



1"J4 DISEASES OP THE INTESTINES. 

beets. The liability to tliarrhfEa fiom these foods, haw- 
ever, greatly varies iu ciiffereut [>ei'son8, In some people 
milk produces diarrhcea, while iu others it is rather con- 
stipatJDg. 

ill) Pronnuuc-ed couditions of aubacidity of the gastric 
coutents and still ofteuer achylia gastrica are associated 
with diarrhoja. Here probably the chyme ou account of 
its not liaving uuderj^oue any considerable changes in the 
stomach exerts mechanically too great a stimulus on the 
intestinal uall and thus causes tlie Inereaaed x>eri8talais. 
Hyi>erchliirliydria, although rarely, is also found associ- 
ated with diarrhcea. Here the ch_\me coutainiug too much 
acid most probably produces the increased peristalsis. 

3. Stercoiiil Duinhwa. Stercoral diarrhcea means a diar- 
rhcea arising ia consequence of too great a Btimuloa from 
fecal matter. 

Etiolof/ij and Syniptotnaiohgy. — If healthy itersons for 
some cause or other become constipated for a certain pe- 
riod of time, the constipation may be followed by diar- 
rhoBa. The latter is geuerally produced by the formation 
of certain gases which chemically or mechanically exert a 
stronger stimulus ujiou the intestinal }>eristalsi.s. Ocu- 
eionally hard scybala, as such, irritate the mucoits mem- 
brane of the bowel too much and cause increased secretion 
and peristalsis. In stercoral diarrhcea the evacuations are 
as a rule at first formed and solid, later mushy and watery, 
Ofif and on these watery passages contain several suiitl] 
scybala as hard as a stone. Shortly before the ap|>earance> 
of diarrhoea the abdomen is often quite bloated aud borbo- 
rygmi are heard in the intestines. The imtients verj- fre- 
quently complain of intense heatlaches. The passage of 
bad smelling datus affords only temporary relief, while a 
good movement removes almost all the symptoms. Slight 
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&fric e.vmptoms may accompany this condition. A ra- 
tional diet effectually arrests tbe diarrhoea, but after au- 
oUier period of eonstipatiou it may reappear, aud if tliis 
happens very fretjuently, intestinal catarrh may be the 
result. 

Diaijnosls. — The diagnosis of nervous diarrhoea can be 
made, if anatomical lesions of the intestines cnu be ex- 
cluded aud if the imssa^es do not contain a considerable 
amount of mucus. The special tyjre of tbe diarrhcea may 
be determined either by the symptoms (nervous diarrhoea 
proper, stercoral diarrhcea) or by an examination of the 
gastric contents (dys|»ptic diarrhoea). 

Prognosis. — Most cases of nervous diarrha^a give a favor- 
able prognosis. lu some instances tlie diarrhoea, origi- 
nally of a nervous origin, assumes a chronic courae aud 
ultimately produces an enteritis. 

Tifatment. — Tbe treatment will vary according to the 
type of the diarrhoea. In ner^'ous diarrhcea proper the 
general condition of the patient must be strengthened and 
the remedies will have to be directed toward this end. 
Arsenic and iron will often prove efficient. In some coses 
tbe administration of bromides for a few weeks will be of 
great benefit. 

In nervous diarrhoEsa dependent on a refiex action emanat- 
ing from some other diseased organ, the treatment must 
be directed toward the primary uffection. 

In all cases of nervous diarrhtpa, persistent training of the 
intestines in the normal direction must be urged by the 
physician. The patient should be instructed after having 
had his first movement in the morning to refrain from any 
other evacuations of the bowels during this da}', ausweriug 
nature's call only when aleolutely necessary. In rjuite a 
namber of instances the patient at first continues to have 
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tbs desire for an evacuation quite often, but succeeds in 
controlling it. Later oii the desire for defecation appears 
leas often and at last a Dormal state is readied. 

In dyspeptic diarrbcea the treatment should be directetl 
toward the improvement of the abnormal cocditioQ of the 
stomach. Thus diarrhoea due to hyperchlorliydria can be 
successfully cliecked by liiearbonate of sodium taken in half- 
teaspoonful or teuspooDfnl doses two honra after meals. 
The diarrhcea resulting from achylia gastrica cau be rem- 
edied by a diet rich in vegetable foods, prepared in such 
a manner that they are easily broken up into minute par- 
ticles. Stomachics, intragastric faradization, and gener- 
ally the treatment of achylia gastrica will also control the 
diarrhoea. 

In stercoral diarrhcBa an efficient cathartic is the best 
means of checking the diarrhoea. DiarrbcBa having its 
cause in a faulty compoBitioa of the blood should l>e rem- 
edied by improving the constitutional coudition. If this 
is imijossibl© the treatmeot must be symptomatic. 

In this connection it may be advisable to describe the 
means we have at our command symptomaticallj' to treat 
diarrhoea, no matter of what nature it may be. The firet 
place must be given to opium, a remedy which has stooi! 
the test of ages and is still the most reliable. It efficiently 
decreases the abnormal peristalsis and probably also di- 
minishes the intestinal secretion. Morphine aod the other 
derivatives of opium act in a similar manner, but opium as 
such seems to be preferable in diarrhceal conditions. Be- 
fiides opium there is hardly another remedy efficient ti> 
check increased intestiiial peristalsis, although there are 
several others which may arrest the diarrhoea. AmoDg 
these may be mentioned nitrate of silver, subnitrate and 
salicylate of bismuth, aud all the remedies coutaiuing tan- 
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nic acid. Another important means in treating; dinirhoeal 
conditions is heat. A hot-water bag or warm linseed poul- 
tice applied over the abdomen and warm drinka have a 
favorable infloence upon the diarrhcea. 

CoiiHlipndon. 

Synoiiijms. — Babitual coustipatiou, atony of the bowel, 
constipatio, constipatio alvi, obstipatio. 

Definillon. — By constipation is understood a diminution 
in the frequency of evacuationu of the bowels. 

General Remarh. — Healthy persons have as a rule one 
evacuation of the bowels dailj . Under normal conditions 
a movement occurs almost always at about the same time 
of the day. The cause of tiiis periodicity lies most prol> 
ably in nervous inlluences. As mentioned above in the 
chapter on physiology, the contents of the small intestine 
are propelled with comparative rapidity. In the large in- 
testine, however, the prochfiresis is very slow. The upper 
rectum and the sigmoid flexure form a reservoir for the 
storage of the fecal matter. Once in twenty-four hours 
through certaiu nervous influences the faeces are carried 
lower down into the ampulla of the rectum and there is 
then experienced the desire for defecation. This is accom- 
plished voluntarily by relaxing tlie sphincter ani and by 
exercising a moderate pressure with the abdominal walla 
after more or less deep inspiratioos. No pnin is connected 
with this act and a rather pleasant sensation is felt after 
its accomplishment. 

Even physiologically there is a great variability in the 
namber of movements. Some persons have normally two 
or three movements a day all their lifetime, while others 
have only one evacuation every other day or even every 
three days. In both instances there may be no abnormal 
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SQUBatioDS whatever and we are tbtis forced to consiS 
tliem as pliy Biological. CouatipatinD, therefore, should 
sigiiify a comUtion iu nhich a i^erson haa lees frequent 
movemeuts than he has been accustomed to. 

In rare instanceB, however, the number of evacnations 
remains the same, but tbelr qauutity Jimiolshea. Thus a 
stagnation of fecal matter in the bowels occurs (coproe- 
tasis). This condition is also usually comprlseil under 
the head of coustipation. The quantity ot the daily 
evacuation of the bowel varies greatly, depending prini-i- 
pally upon the diet. A vegetable diet gives volumiitous 
stools, while one consisting mainly of meats produces only 
a small quantity of fecal matter. The average ciuoutity 
of fecal matter for twenty-foiir liours is about 250 c.c. 
While a marked divergence from the above-mentioned fig- 
ure must be recognized as pathological, a small decrease 
of evacuated fecal matter cannot be easily discovered, the 
more so since, according to Woodward, a considerable 
quantity of the fecal mutter is made up of micro-organ- 
isms whose number is apt to vary greatly, even nnder 
normal conditions. 

Constipation may be due to organic lesions of the bow«l 
(stenosis of the intestine or catarrhal conditions), or may 
exist without apparent anatomical changes in the intestinal 
tract, and thus be functional in nature. The latter class 
alone is dealt with here Inasmuch as in tlie great major- 
ity of these cases of constipation a disturbance in the ner- 
Toos apparatus of the intestine may l>e {iresumed to exist, 
we discuss constipation in this chapter on intestinal nea- 
roses. 

Etiohgy. — Habitual constipation may be divided into 
three groups: 1. Constipation due to retarded iuteetinal 
peristalsis (atony of the bowel). 2. Constiimtion due to 
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a spasmodic contraction of a certaiii portion of inteijtiiie 
(enterospasmuB, spastic constipation). 3. Constipation 
depending upon abnormal conditions of other organs. 

With regard to the etiology of the first group, namely, 
ctmslijKtlion due to atony of Die boiccli, wliich comj»rises 
by far tlie greater majority of cfhses, the followiiig may be 
Baid : In moat instances the constii)ation is brought on by 
a repeated neglect of nature's calls. Thus, joang girls 
while in school suppress the desire for defecation out of 
bashfulness, which gives rise at first to irregularity of the 
bowels and later on to constipation. The mental state is 
also responsible to a great extent for the causation of this 
trouble. 

It is not among the working class that constipation is 
most frequently found, but among the wealthier classes. 
This shows that the mode of living has much to do with 
this affection. If we would go a little more into detail 
and try to analyze cases of chronic constipation, we would 
learn that the patient had perhaps at first a great deal of 
worry or of mental strain. At that time his bowel.'t first 
became sluggish and after a while the affection became 
more dev6loj>6d. The patient experienced more and more 
difficult\', began to take drugs, and after a short time was 
not able to have a movement without medicine. 

Often we find that after an acute gastric catarrh there 
was at first a little diarrhtea, which lifter a few days 
changed into coudtipation. Aftor a short time this would 
have disappeared of itself, if the patient in his haste to have 
a movement ha<l not resorted to cathartics, thus upsetting 
again the normal state of the intestinal tract, in couse- 
qaeoce of which chronic constipation developed. Very 
frequently the patient has some trouble, perhaps a head- 
ache, and thinks the stomach is disordered, and begins 
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to live on a one-sided diet, avoiils vegetables, batter, 1 
— all substances which excite the peristaltic actinu of the 
bowels— and then constipation arises and assumes a chronic 
form. 

In a limited namber of cases the retarded inteatiDal 
peristalsis is due to a real muscular weakness of th^ 
bowel, the intestinal muscular is being much thinner 
than normaUv. Nothnayel observed some cases iu which 
at the autopsy the muscuhiris of the large bowel measnred 
in thickness 0.12 to 0.25 mm., while normally it ought 
to be 0.5 to 1 mm. In these cases the muscular devel- 
opment of the entire body was poor. It will therefore Ite 
easily seen that such rare conditions cannot be recognized 
during life. 

In former years the opinion prevailed that chronic consti- 
pation gives rise to the developement of numerous nervous 
affections (neurasthenia, hypochondriasis, hysteria, and 
even epilepsy and paranoia). Dunin ' was the first to show 
that in reality quite the reverse is true, namely, that con- 
stipation is the result of many nervous conditions and not 
their origin, for a treatment directed against the existing 
neurosis iu many instances removes the constipation with- 
out the administration of cathartics. Dunin, however, 
goes too far in ascribing all cases of habitual constipation 
to a neurosis. There are certainly cases of chronic consti- 
pation in which no nervous derangement whatever can be 
discovered. 

Formerly the cause of constlimtion was presumed to lie 
in abnormal conditioiis of the bowels. Thus, peritonitic 
adhesions of the intestines and congenital malposition of 
the bowel have been held respounible for chronic consti- 

' DudId : " Ueber linbUiielle StulilvereWpfuDg. deren Uisacben q 

BebRodluDg. " Berliner Kllnik. I8SI, Heft 84. 
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But aside from the fact that these two factors 
afe SM rarely fouttd iu compariaoD with the lar^e uiim- 
ber of cases of constipation, Leichteusteru ' proved that 
an abnormal ^losition of the bowels need not cause con- 
stipation as long as the intestinal lumen is not obstructed. 

S/)asmiJU- coiilrncdoH of the bowels or enteTVSpa^inus 
is produced by iucreased peristaltic action confined to one 
portion of the bowels. A permtineut contraction of a por- 
tion of the intestine exists which may affect both the circu- 
latory and the longitudinal muscles. This spastic state 
may be of variable duration and may involve intestinal 
segments of different lengths. The contracted portion of 
the bowel in almost completely occluded, thus creating 
an obstacle to the onward passage of the intestinal con- 
tents. 

The enterospasm may invoKe the entire small intes- 
tine. The abdomen then appears contracted in the form 
of a trough. This condition is met with in spinal menin- 
gitis and in other morbid processes involving the poiis 
and the medulla oblongata. Moreover, the same affection 
occurs in chronic lead poisoning- 

Much more frequent than the diffused enterospasm is 
the localized or circuuiscriiied contraction of the bowel 
which usually affects a cert^iin portion of the large intes- 
tine. Here the abdomen does not show any abnormal 
appearance on inspection. This condition is frequently 
met with in nervous people, neurasthenics, hysterical per- 
sona, and also in those debilitated by long ailments. Con- 
stipation of an obstinate nature, lasting for several days, 
followed by a painful evacuation of small balls (like tho 

' Lei cli ten stem ; " Verengerungen, VersoliiicsBiinijen mid Lageverfin- 
dflTungeudes Damis," von Ziemssen's "Hanilburh der apcciellen P«- 
tbologie uDil Tliernpie. " Bd. vli., 2te Haifte. Leipzig, 1878. 



:Klli DISEASES OF THE INTESTINES. 

fteccB of goats) or leadpeneil-Bhaped feeal matter are the 
predominant symptoms, Fuins in the nmbilical region or 
on the left side of the lower abdomen of a constricting 
nature and relieved after a very small passage, are also 
characteristic of this affection. 

Constipation DepeiuUiifj upon Dieeases of Other Or<jau». 
Numerous diseaseB of the stomach give lise to constipa- 
tion. Foremost among these are hji>erchlorhydria, ulcer 
and cancer of the stomach, ischocLvmia, atonic and catar- 
rhal conditions of the stomach, and finally acbylia gaatrica 
— the last three, however, show a smaller percentage of 
this complication. In this group of cases constipation is 
attributable either to the abnormal qualities of the chyme 
passing through tlie digestive canal or to the retarded gas- 
tric prochoresis or to some retarding reflex act originating 
in the stomach. 

Tnmors of the intestinal canal or of neighboring organs 
compressing the bowel, strictures within the intestines, and 
peritonitic adhesions are also often associated with const)- 
patioii, These conditions, moreover, frecpiently lead to a 
far more serious condition, namely, to acute or chronic 
ileus. Catarrhal in0ammation of the small intestine alone 
is also ordinarily accompanied by constipation. Ulcers 
of the small intestine are sometimes attended by constipa- 
tion. Ulcers of the large liowel are ordinarily ac«impa- 
nied by tliarrhcea, excepting dysenteric ulcers, which oft*'n 
produce constipation. Fissure of tlie anus and auincrease«I 
contraction of the sphincter of the anus are often causes of 
constipation. 

In many diseases of the brain, spinal cord, and the 
nerves (cerebro-spinal meningitis, brain tumors, hemrir 
rhages of the brain, chronic hydrocephalus, myelitis, 
tabes, neuroses and psychoses) consUpatiou is preeeut. 
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It IB due here either to a distarbaDce of the nervous appa- 
ratas commamcating with the centre for defecation, or to 
a diminished sensibility of the iutestinal nerves so that 
stronger stimnli are required than under normal condi- 
tione. 

Diseases of the Inugs, heart, liver, and kidney increase 
the liability to constipation, first, by the hypenemia of 
the intestinal mucosa, and, secondly, by the coDKestion 
in the portal circulation, which both retard the peristalsis- 
Diabetes mellitns often gives rise to constipation, first, 
by the poljuria which drains the organism of water and 
thus leads to an essit-cated condition of the fecal matter, 
and, secondly, by the diet, which consists principally of 
meat and of a very restricted quantity of starchy food. 
Diarrhcea, however, is not rarely met with in this disease. 

Aniemia and chlorosis are aluo often attended by consti- 
pation. The latter is due to an atonic condition of the 
bowels, which is one of the symptoms of the general mus- 
cular atony dei)endent npon the impoverishment of the 
blood. 

Moet febrile diseases are also usually accompanied by 
constipation. Lack of exercise and an increased elimina- 
tion of the finids of the l>ody caused by the greater activity 
ot the lungs and the sudoriparous apparatus are the prin- 
cipal faftora. Constijiatiou encountered in iwople living 
in high altitudes must be ascribed, according to Buedi,' 
to the same causes. The restricted diet, consisting chiefly 
of milk, also contribntes to a lessened activity of the intes- 
tinal jjeristaisis. 

Si/mplomatology.— In many cases constipation does not 
induce any subjective symptoms whatever. Ordinarily, 

' Curl Riiedi "On InJicatiooB «ii(i Contrnindictttiona of High Alti- 
tude in Phthisis, " The Climulologist. July, 1892. 
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however, coutimied coustipatioo gives rise to sensatioDB 
of sliglit pressure, fuhie^s and teuBioD in the alxlom^u; 
and borborygmi may at times molest the patient. Occa- 
Bioually intense colicky pains are experienced. These are 
due to an increased effort of the intestines to ritl them- 
selves of the accumulated fecal matter by violent contrac- 
tions. The abdomen in often aymmetrically distended, 
rarely asymmetrically, namely, in partial atony of the 
bowels. 

In patients with thin abdominal walls, a more or less 
filled state of some portions of the intestine, especially 
of the colon, may be perceived by insx)ection and pal- 
pation. The appetite is oft«n diminished and in some 
instances complete auoresia exists. Other gastric 8ym|>- 
toms — belching, nausea, pyrosis, feeling of pressure nft«r 
meala, and bad taste in the month — may be present. Tbiit 
all the^e symptoms are due to the constipation and not to 
a separate lesitm in the stomach, is proven by the fact tint 
thoy all disapi>ear as soon as efficient evacaation of the 
bowels has taken place. 

Besides tliese gastric symptoms the follon'ing denmg^ 
raents may be present : congestion of the heatl. dizziness, 
headaches, sleeplessness, a despondent feeling, palpitation 
of the heart, tachycardin, irregularity of the pidae. TLe 
latter symptoms have been considered by many writers to 
be due to auto-iutosication from tlie intestinal (rft.;t. Ac- 
cording to the esperiraents ot Bouchard,' however, this 
does not seem to be true, for tliis investigator has shown 
tbat intoxication within the intestinal tract takes pUoe 
when there is a retention of fluid fecal matter, bnt not 
when the f.'eces are solid, for in this condition no abeorp- 
tiou of the fecal matter tiikes place. 

' BoitcLard ; Loc. cit 
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CuuBtipatioQ which has lasted for a long time, as a rule, 
temuBatea by a spontaueouB evacuatdon of ordinarily very 
hard masses of fecal matter. The latter often apjjeara iii 
the form of balla which may be covered with a tliia Ifiyer 
of mucus. lu some instances the constipation termiuates 
in an attack of diarrhcta. In theae cases the diarrhoea lias 
been caused by an acute ]tyi>era;iiiia and inflammation of 
the intestinal mucosa due to the hardened fecal matter, the 
latter becoming liquefied through increased intestinal iier- 
istalsis and aecretiou. In other instances no spontaneous 
eracnation takes place and it becomes necessary to make 
use of different cathartic remedies in order to jirodnce a 
movement of the bowels. 

Retention of fecal matter may cause not only a slight 
transient catarrhal condition of the bowels as just referred 
to, but may, although rarely, effect more pronounced an- 
atomical lesions, as formation of ulcers (8tenx>ral ulcers), 
local peritonitis, and even perforation nf the gut with fatal 
iseue. 

One of the serious symptoms which may result from 
continued constipation is fecal colic. The latter begins 
with sudden violent pain of a colicky nature in the al> 
domen. In weakened jiersona fainting apells may occur. 
The abdomen is usually greatly bloated and tender on 
pressure. Passing of wind (flatus ) gives temimrary relief, 
but the pains soon reappear and anbaide only after an 
effieient evacuation. Fecal colic is mostly observe*! in 
cases of obstinate constipation, iJthough it may occur in 
patients with daily evacuations of the bowels, but in these 
insufficient fecal passages must be presupposed. In fact, 
hardened bolls of fecal matter can be discovered in such 
loses on palt>ation of the alxlomen. 

These conditions are not alwava of a mild character. 
20 
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As a rule cathartic remeiUea are efficient. lu some cases, 
however, the latter produce energetic iutestiniil peristalsis 
and violent pains, but fail to secure a cojiious movement. 
Under these circumstances the patient may after a while 
Bink into a state of collapse aud be seized with a parosysm 
of vomiting, The clinical picture now resembles very 
closely that o[ ileus. Hi^jh rectal irrigations or iajections 
of oil into the bowel ordinarily yet protluce the desired 
effect and the patient quickly recuperates. In rare cases, 
however, especially in very old and cachectic persons, thewe 
means also remain fruitless. Total paralysis of the inten- 
tiiie now take^ place and the patients are then in a most 
critical condition. 

A frequent complication of coustipatiou is the formation 
of fecal tumors. They are found most frequently in the 
ciBcum, rectum, and at the colic flexures. These masses 
may cause a dislocation of the colon ; thus, such a tumor 
may be felt just al>ove the symphysis and may lielong to 
the transvei'se colon which has l^een dragged down to that 
region. Fecal tumors are as a rule easily recognizable. 
They are not of a very firm consistency, have a rosary-like 
configuration, are movable, and undergo a cltange in shape 
upon pressure. They may be of large size. Thus Levi ' 
found the rectal pouch of a patient suffering for nine years 
with constiiiation filled with a fecal mass weighing four 
pounds. Still larger fecal concretions have been found 
by Lemaznrier.' These large masses necessarily dilate 
the colon. 

Eaberahon described cases in which the dilated oolou 
measured twelve to fifteen inches in circumference, and 
Zitated that some of the normal sacculations of the colon 

I Levi : Gazette nied., 1830, 

* LemHZurler : Arcli. gCn. demed., vol. f. 
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msy become diatended to saeU a degree that they appear 
as tme tUverticula. In tlie latter fecal accumulations may 
occur which remain UDdistarbed bj" tlie further passage of 
the intestinal conteats. These staguaat fecal masses often 
t>roduce inflammatory processes which may lead to a de- 
RtructioB of the intestinal coats down to the peritoneum. 
The colon occasionally is distended not only in width 
but also in length. The latter circumstance explains the 
abnormal position of the bowel often present in these 
oases. 

Among the local symptoms which constipation ]>rnduces 
hemorrhoids play an important part. They are treated 
in a special chapter. 

A host of nervous symptoms may develop in consequence 
of constipation in people who are apparently not nervously 
inclined. Thus constipation lasting several days may 
produce slight cerebral symptoms, namely, a sensation of 
pressure, weight and duluess iii the liead, sometimes 
headaches and vertigo. The dependence of these symp- 
toms upon constipation is proved by tlie fact that after a 
full evacuation of the bowels they all suddenly disappear, 
but again return after another period of constipation. We 
have as yet no positive explanation of the causation of 
these symptoms. Some authors assume them to be of a 
reflex origin. 

Lenbe ' described several cases of intestinal vertigo in 
vbich the dizziness was due to pressure existing in the lower 
end of the bowels, the vertigo appearing only in consequence 
of irritation of the intestinal walls by fecal matter or a large 
amount of gaa, or by the examining finger. Leube concluded 
thai pressure upon the hemorrhoidal plexuses of the sym- 
DeuUcliea Arcb. t. klin. Medl- 
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pathetic nerve produces tbe sensation of vertigo in an 
flex way. 

Senator' tried to explain the above sjinptontB as dae 
to tbe absorption of poisonous gases within the intestine, 
such aa sulphuretted hydrogen, and Nothnagel assumed 
that ptomaius may be absorbed and thus t-ause an auto- 
intoxication. But neither theory seems to hold good; for 
sulphuretted hydrogen gas exists in too small quantitiee 
to produce any marked symptoms, and the fecal ptom 
can scarcely be absorbed from dried-up fecal matter. 

Aa mentioned above, real brain diseases, hypochondria 
and melancholia, are never due to constipation as such. 
There is, however, hardly any doubt that in nervously 
inclined individuals obstinate constipation may be aeon-, 
tributing factor in the further development of soma pay^J 
cboses, especially melancholia. 

Fecal fever, which lias played a great part in the works 1 
of old writers, api>ears to be due in most instances not to I 
an accumulation of fecal matter but rather to some com* -J 
plieating condition, an inflammatory process, a stercoratl 
ulcer, a local peritonitis, etc. In infants and children, J 
however, who much more readily develoj) fever, the latter I 
may be due to accumulation of fecal matter alone. SonwJ 
of the English ivriters have referi'ed to chlorosis as due to J 
habitual constipation, and Clark has treated chlorosis wi&'l 
cathartics. But this view has not been generally accepted J 
and tlie dependence of chlorosis ujxju constipation is far 1 
from being pro vet!. 

Diagnosis, — The recognition of constipation is not diffiw J 
cult, except in those cases in which there is a daily evw 
ation of the bowels but not a complete one, so that fee 

■Senator: " Hydrothiootemte und SelbstiDfectlon diirch abnoi 
VerdRuungsTorgfinge. " Berl. kiln. Woclien«cbr., 1808, No, 34. 
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matter is more and more accuninlated iu the iutestiiie. 
Frequently bsrd fecal masses o( rosary Bba[)6 will be dis- 
covered ou palpatiou of tbe abdomeu iu tbe region of tbe 
colon. Most often tbe sigmoid Qexure and tbe caput coii 
are tbe fuvored sites of this pbenomeuou. Tbe detection 
of tbeee fecal niasaes sbows tbe existence of an insufficient 
evacuation of stools, in otber words, constipation. 

Tbe diagnosis of pme constipation (Labitiiul constipa- 
tion) can be made, if organic lesions of tbe bowels (stric- 
ture, tumor, and also intestinal oatarrli) can be excluded. 
This diagnosis having been made, it is of importance to 
find out to whicli group tbe constipation belongs, whether 
it be due to an abnormal gastric condition, or disease of 
some other organ, or to a neurotic affection of the bowel 
itself (atonic and spaatic constipation). 

Constipation due to anomalieB of tbe function of the 
stomach can be ascertained only after a thorough analysis 
of the gastric contents and after resort to treatment directed 
toward the improvement of tlie gastric condition. Con- 
■tipstion due to disease of other organs (heart, lungs, 
^dneys, liver, etc.) may be assumed to exi^t when an 
examination discloses their presence. Constipation due 
to atony of tbe bowels is often revealed by a slightly 
bloated condition of the abdomen with evacuations of bard 
fecal matter, often balU, sometimes covered witli a tliin 
layer of mucus. Wljile there may be a feeling of despond- 
ency, dizziness, and somnolence, real severe pains are 
rare. Constipation due to a spasmodic contraction of the 
bowel is attended with a general feeling of uneasiness and 
pains in the abdomen, occasionally accompanied by fainting 
fita. The fecal matter is not so Lard, although it is evac- 
Dated only after severe straining of the abdominal vails, 
and is voided in narrow tai>elike pieces. The abdomen 
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is often rather suukeu aad contracted. lutestiDal coils can 
fretiueutly be pulpated. 

Prognosis. — The proguoaiaof eonstdpation is favorable in 
the large majority of cases, especially with regard to life. 
It mast, liowever, be admitted that after having lasted a 
long time constipation may give rise to severe, sometimes 
irreparable anatomical lesions of the intestine, as for in- 
stance atrophy, peritonitic adhesions, maipositioiis of the 
bowel, even perforation with consequent peritonitis and 
death. The latter instances, however, are very rare, if we 
take into consideration tbe large number of persons suffer- 
ing with constipation who reach an advanced age, and they 
will most probably become still less frequent if the iiatients 
do not neglect this condition and consult a physician at an 
early i«>riod. 

Treatment. — Cases of constipation dna to dyspeptic con- 
ditions must be treated by first ameliorating the gastric 
disorder. Cases of constipation secondary to diseases of 
other organs must be managed by first applying remedies 
toward the imjirovement of the original trouble. If these 
alone are insufficient, they must be managed like typical 
cases of habitual coi^tipation. 

With regard to the prophylaxis of constipation, we 
should avoid administering cathartics in slight transient 
disturbances of digestion and rather let nature take its own 
course. Never put a patient on a one-sided diet for loo 
long a time; the exclusion of vegetables, fruits, and starchy 
foods in general, from the iHet is frequently the cause of 
marked constii>ation. A hygienic mode of living, regular 
habits, leas business strain and worry, and more outdoor 
life and exercise are of the greatest importance id the pre- 
Tention of constipation. 

Generally no purgatives whatever, or as few as possible. 
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Bhoald be used. The chief meaBures in curing constipa- 
tion are the following : 

1. The Mural Treatment. — It is of utmost importance to 
allay the patient's auxiety to have a movement. He should 
be told to pay as little attention as possible to the condi- 
tion of his bowels. Absence of a movement for a few days 
■will cause no harm whatever. Avoidance of purgatives and 
keeping the mind of the patient free from worry over tlie 
condition of his bowels is occasionally sufficient to produce 
spontaneous movements. 

Training the patient to liave an evacuation at a certain 
time every day is also of great importance. The patient 
should be taught to go to tlie watercloset every morning at 
the same time and should try to have a passage. In doing 
this he should not eiert himself too hard and should spend 
only three to five minutes for this purpose. In case the 
attempt i>e unsncces-sful, he should wait until the follow- 
ing morning, unle-ss there is a strong desire to go to stool. 
Trousseau was the first to advocate this mode of treatment, 
and the imi>ortauce of this maxim has since been gen- 
erally acceptetl. My own experiencecoincides with that of 
others, and I cannot lay too much stress upon this ap- 
parently unimportant piece of advice. Even when using 
other measures in combating constipation we must not 
lose sight o( the influence in "training" the patient. 

2. Dietetic MeaeiiiTK. — The dietetic measures have for 
their object the ingestion of foods which increase the intes- 
tinal peristalsis and the avoiilance of substances which are 
of a more or less constipating natu re. Advocate the drink- 
ing of plain cold water, especially in the fasting condition, 
the use of buttermilk, cider, grapes, oranges, and other 
fmits, raw or cooked (apples, pnmes, pears, peaches), 
lemonade, honey; salmon, sardines, herring, plenty of 
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vegetables, spiuuch, green peas, cauliflower, cabbage, green 
salads, rye bread, butter. Avoid stroog tea, claret, iiiiekle- 
berries, cacao and chocolate. 

Some Bubntauces have a constipating effect upon one 
person aud a purgative effect upou auother, a^ for instance 
milk. In treating the patient we must ac<{uaiut ourselves 
with his peculiarities in this respect. In prescribing a 
diet for patients with constipation we should allow then 
the usual foods with a predominance of thoHe just ennm- 
erated. It is needless to say that some of the artidn 
mentioned will not Ije permis.sible in every case. Thns a 
patient with a very delicate stomach should certainly be 
told not to take cabbage and cider, etc. 

In some instances in which too much vegetable food has 
been taken and a constipation lias developed in consequence 
of the intestine being overburdened with too much Iialliist, 
food articles containing auuch cellulose will have to I)e re- 
stricted. As a rule, however, a mixed diet with a prejxtn- 
derancB of vegetable food is adapted for most cases. 

3. Mechatiical Measures. — The mechanical measnrw 
nerve to strengthen the bowel and in this way promote a 
l)etter action, or the,v directly effect a stronger intestinal 
Iieristalsis. The mechanical measures comiirise massug?, 
exercise, electricity, hydrotherapy, and lastly iujectioDx 
into the bowel. 

(a) Massage. The general principles of massage have 
been described above (pi^e 80), Its action consists prin- 
cipally in producing more efficient i^ristalsis of the large 
bowel. It should therefore never be used in conditions in 
which spasmodic contractions of tlie bowel may be assmned 
to exist. Its most useful field lies in cases of atony of the 
bowel. 

Massage should Vie applied at first either by the physi- 
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ciaD himaelf or under his atrict supervision. It should 
oever be applied with much force and it should never 
cause pain. According to Illoway, ' the duration of massage 
treatment should be from five to fifteen minutes for a 
grown person and from three to five minutes for children. 
The massage should be employed every other day with 
great regularity for a period of about sis weeks at least. 
Dloway suggests that the massage sittiugfl may he i>er- 
formed less freijuently as soon as there is a decided 
improvement in the condition of the bowels. It is, how- 
ever, never advisable to stop the massage treatment sud- 
denly, but it should rather be kept up for a long ])eriod 
of time, although later at longer intervals. Massage is 
beat applied early in the morning in the fasting condition 
of the patient. During its employ ment no otlier remedy for 
constipation should he administered unless tlie latter has 
lasted several days and gives rise to various symptoms. 

Auto-massage may also be of benefit. Tliia may be 
carried out by the patient himself, kneading his alxlo- 
men princi|ially over the course of the large bowel with 
his right hand or by means of some instrument a<hipted 
for this purpose. Sahli was the first to recommend the 
use of a cannon-ball, weighing about three to five pounds. 
These ball.^ may be wrapped in flannel and rolled over the 
abdomen for about five to ten minutes. This procedure is 
best iwrformed early in the morning in bed in the fainting 
condition of the patieut. The ball is best rolled over the 
abdomen in a spiral direction, principally along the course 
of the colon. But tlie other parts of the abdomen should 
also be subjected to this procedure. The flannel covering 
the ball may be left off if desired. Dr. A. Rose,' of New 

' Hlow&j : -CoDstipatioD in Aduluanil Children. ' New York, 1887. 
• A. RoBe : New Yorker ineiH/.iiiiacbe Monatssciiritl, January, 1803. 
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York, has iJiactised this metLoJ ijuit© extensively anill 
warmlj' recommends its use. Dr. Artliur Kalm,' also of I 
New York, liaa invented an appariitus for auto-masaaKO j 
which may also be uaed for this purpose. Rosenheim * 
suggests using auto-maasage in the following manner : The | 
patient in an ujiriglit posture makes short palpating strokea | 
with the fingers of his right hand inclined somewhat in- 
wai'dly over his abdomen for several minutes. In thi» 1 
procedure also the course of the colon is especially to be 1 
considered, 

(b) Gymnastic exercises. Eserciees which bring into i 
play especially the muscles of the abdomen are of great | 
benefit. Exercises on the horizontal bar, horseback rid- 
ing, mountain climbing, skating, rowing, bicycle riding, 
are all beneficial, provided these sports are not kept up 
for too long a time, and do not cause a sui^rabuudaut 
loss of water by extensive i>erspiration. 

Indoor gymnastic exercises may also be used. Bend- j 
ing of the body, rotations tif the trunk, especially iu a. ^ 
siting posture, quickly drawing up the knees toward the 1 
thorax in the recumbent position, also alternate squatting 4 
and rising are of special l>enefit. Tlie passive, so-called I 
Swedish movements may also be employed either in a | 
Zander Institute or manually by a nurse. Massage and ] 
these exercises are best applied in conjunction. 

(c) Elfti licit ij. Percutaneous electrization (principally I 
faradization) of the abdomen has lieen recommended by 
some writers as a cure for constipation. Recently direct 
electrization of the intestine, applying one electrode to tbft I 
rectum and the other over the abdominal wall, has 1 



■ A. KhIid : CentralblAtt rilr Chinirgle und orthopOdische Hechanik, 
Berlin, 1880, Bd. v.. p. 4. 
• Tb. RoseDhcim : " KrankbeileD dea Darnis, " ISOS. p. 5I3. 
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used. Boudet's rectal electrode is best adapted for this 
jmrpose, especially when galvaoizatioD ia eiuplojed, Tlis 
insertinu of one electrode iu tlio stomacli and the otlier in 
the rectum, as suggested by Kussmaul and Leuboaclier, ' 
lias not come into use to any extent. 

Electricity seems to act favorably on the intestinal peri- 
Btalsis and it is especially indicated in the treatment of 
constipation in conjunction witli massage, particularly in 
atony of the bowel. Doumer' has very recently recom- 
mended the use of static electricity. He applies localized 
franklinization in tlie form of sparks or "souBles elec- 
triques " for about five to twelve miuntes in the iliac fosste, 
princii>ally the left. By the employment of this method 
of treatment every other day for a period of two to three 
weeks Doumer reports having cured the most obstinate 
cases of clironic constipation. 

{(1) Ili/drotheropeutic means. Hyd roth era peatic meas> 
urea may be applied either alone or in conjunction with 
the above-named mechanical means. Hackel ' gives th© 
following rules : In constipation due to atony of the bowels 
use a jet of water of al>out the thickness of the small finder 
with the force of two atmospheres, first over the epij^as- 
trimn. The hose of the mobile douche is then placed over 
the region of the colon. Charcot's douche is best adapted 
for this purpose, as it allows a sudden change of tempera- 
ture. ^NTien using the latter apparatus the temperature 
can be readily changed to any decree desired during its 
application. The alternations in temperature should V>o 
considerable, often from 102° F. to 120° F. Thus both 
mechanical and thermic effects come into iilay. After 

> LenboKber: CentnUbl. f. klin. Medicin. 1867. No. 35. 

•B. Doumer el MuBiQ : Annalesd'Electro Biologte. 1898. p. 722, 

' JeauDot Hnckel : Deutsche Died. WocLecsclirift, Jan. 5, 1800. 
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osing the douche over the alxlouieu, it is applied over S 
chest and back, throwing a faa-sbnijed jet, the teniperatare 
being kept constant. 

In constipation due to spastic eontractiona of the bowels 
Hackel applies water under a pressure of two aud a lialf 
kiloi^rams, letting it flow in the form of a fine apray. It 
falls like a fiue rain ou the abdomen. The temjierature of 
the water should not be lower than 95" F. and not higher 
than 102° F. and should not be changed. The daration of 
the douche is from two to two and a half minutes. The hose 
ia directed along the course of the colon while the water 
constantly runs over the epigastrium. Ninety-six sncb 
circuits over the intestines may be made. Afterward the 
lower extremities, chest and Imck, are douched. The skiii 
of the abdomen must not be subjected to vigorous friction 
after the douche; the extremities, however, should be well 
rubbed. After the douche the patient should lie in bed 
for about five to ten minutes, being warmly covered, ftnil 
then may walk for about a quarter of an hour. 

Cold sitz baths (12° C.) lor about five minutes are also of 
Iienefit, as well as a Priessnitz compress or Neptune's gir- 
dle over the abdomen over night. 

4. /n/ec/io/is. —Injections into the bowels of waternlon^ 
or of water with the Addition of soap, vinegar, common 
table salt, or castor-oil are often used with atlvautoi^e. 
The amount of fluid required for a purging effect varies in 
different persons. As a rule a pint to a quart or one ami 
a half quarts are necessary. These water injections shoaM 
lie made daily at the same hour for a period of three t>i 
four weeks, and then avery other day also for tho sanw 
length of time. 

Recently Elemi^erer ' has recommended the use of bi 

I Klemperer : '■ Tliempie der Oegenwan, " 1999. p. 48. 
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water injecHoDS iuto tlie b-iwel at lieil-lime. Half a 
pint of water is iujected anil the patieiit is told to re- 
tain the duiil. Tlie latter is verj hoou absorbed by tlie 
intetitiiie and the {jatieiit has aii evacuation on the fol- 
lowing inoruiu)^. Klenijjerer cured cases of cunstijiatiou 
hy giving these small water injections for about three 
weeks every day, and then every other day for the follow- 
ing two or three weeks. 

Injec'tioDrt of sweet oil into the rectoni, which have been 
recommended by Kussmuul and FLeiuer, are beat adapted 
for Uie treatment of obstinate cases of constipation, espe- 
cially if due to spasmodic contraction of the bowel. The 
injections shoukl )>e made in the following way: Take 
about one pint of good olive oil and heat it to the tem- 
perature of the Ixkly, Then take a fountain ayriuge pro- 
vided with a soft-rubber rectal tube, and inject the oil into 
the rectum. The patient takes the injection while in bed, 
and it is advisable to Lave him retain the oil as long as 
lie can. I usually order it to be taken in the evening, go 
that the patient may fall asleep at once and retain it over 
night. The following day the oil i^ passed and an evacua- 
tion follows. If tlie patient is treated for two to three 
weeks with oil, the spasmodic condition will subside. The 
oil injections should then be given every other night for 
A period of two weeks, thereafter twice a week for some 
time, then once a week for several mouths. 

Injections of glycerin, which were first recommended 
by Anacker,' are also lieneficial. Two to four grams of 
glycerin are dissolved in about three to four ounces of 
water and injected into the rectiun. An evacuatiou of 
the bowels results iu a very short time, ten to twenty 

■ Anacber: "DasPurgatlvOidtmauD. " Deutsche med. Wocbesiscfar.r 
1887. p. 833. 
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miniitdB. The glycerin may also be given in the form 
of a suppository, acting the same way. While this mode 
of treatment in very convenient tu produce an erocuatioD 
of the bowels, it shouki not be resorted to daily, as the 
bowel is thereby greatly irritated. 

Similar iu its action bat less harmful i» Flatau'a ' method 
of applying boric acid directly to the rectum, Boric-a^id 
powder, about one to three grains, may be inserted into 
the rectum with the finger or blown into it by means of a 
powder-blower through the anus. A movement of the bow- 
els occurs half an hour to three hours later. 

5. Purging Medicaments. — In many instances of habitaal 
cnnstipatiou the use of drugs must be resorted to. As a 
general rule we should administer as mild cathartic rem- 
edies as possible, and instead of iucreasiug tlie dose wo 
Bhould rather try to reduce it gradually, and ultimately- 
relieve the constipation without the help of cathar- 
tica. 

The various preparations of rhubarb are very ser^'iceable. 
Tinum rhei and tinctura rhei aromatica or dulcis may be 
given in doses of from half a teaspoou to one t^aspoonful. 
Bhubarb may also be given as a powder iu conjunctiou 
with calcined magnesia and bicarbonate of aoda, as for in- 
stance : 

B Pulv, rad. rhei, 

Magoes. ustte, 

Bod. bicarb M 80,0 { S T, 

M. t. pulv. D. ad Bcatulara. 8. Oae-balf teaspoonful twoorll 
times a day. 

PuMs glycyrrhizie corapositus is also a very suitable prep- 
aration. It can be given in teaspoouful doses at night or 
in the morning. It has the following compositioD : 
' Flsuu : Berl. kliu. WocLecscliT.. ISSl. p. eSl. 
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3 Fol. seDDS. 

Rad. gljcyrrhizs ia 10.0 (3ii88.) 

Fruct. foeniculi, 

Sulph. depur. ia 5.0 (3H) 

Sacch. alb 80.0 (Jl) 

Aloes is another very efficient and popular remedy. It 
effects a movement of the bowels in about eight to twelve 
hours after its ingestion and does not cause any griping. 
I often give the following prescription : 

9 Aloes 1.0 (gr. xv.) 

Extr. belladonns, 

Extr. strychn && 0.3 (gr. v.) 

Extr. et pulv. glycyrrhiza q.s. 

Ut f. pil. No. XX. 8. One pill twice daily. 

Of the newer remedies podophyllin and cascara sagrada 
are very valuable. Podophyllin is given in doses of one- 
sixth to one-third of a grain twice a day. I use the foU 
lowing prescription : 

9 Podophyllin 0.8 (gr. v.) 

Extr. pbysostigmatis, 

Extr. nuc. vomic fi& 0.6 (gr. viiss.) 

M. f. cum extr. et pulv. glycyrrbizce q. s. pil. No. xxx. S. One pill 
twice daily. 

Cascara sagrada may be given in the form of fluid extract, 
fifteen to twenty-five drops twice daily, or cascara sagradii 
with maltine, one teasi>oonful once or twice daily. 

Syrup of figs, one teaspoonful at night time, or tama- 
rind, also one teaspoonful, is often of value. 

Jalap and colocynth belong to the stronger drastic rem- 
edies, and hardly ever find a place in the treatment of tlio 
cases under consideration. Hunyadi Janr>H wat^^r, Frir-d- 
richshaller, Homburger or Bakoczy waters, Ajif^nt/i, Ku- 
binat and the like are also sometimes of l¥;fif;fit. They 
should, however, not be used for a long jieri^xl (A time in 
cases of anaemia and neura.sthenia. 



CHAPTER XL 

NERVOUS APFECTIONS OP THE INTESTINES. 

MOTOR 1HEVRO&ES. — (Coiitinvtd.) ^^H 

Faralyais of (he IiitesHnee. ^^^| 

Partial paralysis ol the intestines may occur and give 
rise to symptoms resembling a complete occlusion of the 
iutestiuftl lumen. Paraljsis urising in consequence of a 
mecliauical obstacle to the i>a88age of the intestinal con- 
tents has been described above. Here we shall deal witi 
primary paralysis of the intestine without any organic ob- 
stacle. In this condition the peristaltic motion of this 
organ is absent. The passage of fecal matter is thei 
interru])ted and symptoms of obstruction result. 

Heurot ' distinguishes three forms of intestinal | 
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1. Direct paralysis of a portion of the intestine caused 
by alterations of its tfalls. Thus an intestinal coil may 
become paralyzed after repeated forced reposition ol a 
hernia or after it has been incarcerated in the hernial 
poncb for a long time. The paralysis may also occur as a 
consequence of a direct trauma or after extensive abdomi- 
nal operations, and finally after various chronic inflamma- 
tory and ulcerative processes of the intestine (enteritis. 
tuberculosis, dysentery). 

2. The paralysis is caused indirectly in consequence of 

' Henrol : " Des PBemlofilriiDglemenla, " Paris, IWW. 
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a reflex oervous action. Tliua contusion of the Ustiflea, 
inflamuatioD of & hydrocele, abBcesBes of the abdomen may 
inhibit the abtlominal nerve centre in auch a wav that the 
peristalsiB ceases, although this is of very rare occurrence. 

3. The intestinal paralysis may resnlt from general neu- 
roses (hysteria), from psychoses (nielaucboHii, hypochon- 
dria), or from afl'ections of the central ucr\-onB system 
(meniugitia, brriin tumors, tabes dorsalis, myelitis, etc.). 

Besides these three yrouijs, whi<;h are all of a more or 
less acute character, KoseuLeim also mentions paralysis of 
the intestines as a consequence of coiirnstasis due to atony 
of this organ, ivhich condition is less acute and more jiro- 
tracted. Tlie ]iatient, as a rule, lias suffered from cnnHii- 
patioD for a long time. Evacuation of the bowels Las been 
artificially produced only after tlie a|i]tearance of many 
annoying symptoms. At last the usual remedies refuse to 
work and the patient now becomes a chronic sufferer. 
Dyspepsia, intense meteorism, and palpitatii^ns of the 
heart are present. The ingestion of food grows smaUer 
every day and tlie patient becomes weaker. This condition 
may last for weeks and months, and if no radical remedies 
are resorted to, the patient may ultimately be seized with 
fecal vomiting and die of the intestinal paralysis. 

According to Kosenheim, a sudden attack of serious in- 
lesttnal obstruction in a patient suffering from chronic 
constipatiou is, as ii rule, not cansed hy paralysis of the 
intestine, but rather by an occlusion of the intestinal lu- 
men through hardened fecal matter. 

The tliaijiiosis of intestinal paralysis can be made if all 
the other numerous factors causing liens can be excluded 
snd one of the aV)ove-mentioned etiological points can bo 
discovered. 

The tr&i/mciU of these cases consists In the applica- 
21 
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tiou of electricity (recLn-abdominal galvatuzation), mas^ 
sage, aud purgative high rectal injections. Cases in 
which the paralvsis is caused by chronic constipation musi 
be treated by high injections of either ice water two hun- 
dred to iive hundred grams, or water with the addition of 
two hundred to five hundred grams of oil. These injec- 
tions should be applied twice or three times a day for sev- 
eral days in succession until a satisfactory result has been 
obtained. Massage and electricity can be used in addition 
to these iujectious. Internal purgatives, eveu crotoD oil, 
are not efficacious in this class of cases. The use of mer- 
cury, however, in doses of three hundred to eight hundred 
grams is here of great value. In cases in which the lower 
part of tlie colon is the seat of the paralysis, the staguaut 
fecal matter must be removed with the hand before the 
rectal injection is resoi-fed to. 

Proctosi>asmii8, or Spasm of the Eectum. 

This condition cousists iu attacl<s of painful contraction 
of the sphincters of the rectum iiud is in most instancee 
a secondary affection. It is mostly found in inflammatory 
aud ulcerative processes of the rectum and colon, in fissure 
of the anus, and also in iufiamiuatory diseases of neighbor- 
ing oi^aus, bladder, prostate, ut€ma. 

Spasm of the rectum may, however, occur also indepen- 
dently as a primary nervous affection. As such it is prin- 
cipally met with in individuals with a nervous taint, and 
in diseases of the spinal cord. The attacks of proctospas- 
mus di£fer in intensity and also in duration. SometiiDe« 
they last only a short while, a few minutes, sometimes sev- 
eral hours or even days. In the milder form defecation is 
accompanied by intense pains and takes place only afl«r 
great effort. In the severer forms there is a strong deeiifl 
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fur defecation, btit notwithstanding the most intense pains 
aud great straining there is no moTement of the bowolu. 
If these attacks last several liours they greatly weaken the 
liatient and render him very despondent. The anua ia very 
weusitive to toufb, and a digital esaminatiim <if the rectum 
■luring the spa^m ia hardly ever poaaible. A thorough 
examination of the rectum can be made only during anaes- 
thesia. Id instances of very severe proctusiiasmus a tran- 
sient paresis or paralysis of the sphincter muscles may 
result. 

The dlatjiiosis of proctospasmns is easy, as the symp- 
toms are very distinct. The diagcosia of the primary ner- 
vous form will be made if organic diseases of the rectum 
aud of the neighboring organs cau be excluded. 

The irtafment must be directed jirincipally toward the 
primary affection. lu casea of nervous proctospasmua the 
treatment should be symptomatic aud consist iu the use 
of narcotic remedies. In severe forms of this malady \i\- 
|K>dermio injections of morphine must be resorted to. In 
some instances a forcible divulsion of the sphincter under 
chloroform narcosis may become necessary. 

Paresis and Parah/sis of the Sphhictera of the Anus. 
Paralysis of the an;U sphincters occurs frequently in COQ- 
sequence of long-lasting affections of the rectum. Some- 
times over-esertion of these muscles (tenesmus) ultimately 
leads to exhaustion. Occasiouallii ulcerations and intiltra- 
iions of the rectum involve also the sphincters or entirely 
destroy tliem, thus annulling their functious. The tonicity 
of the sphincter muscles may be impaired in persons who 
littTO suffered for a long time from au accumulation of 
fecal matter in the lower portions of the bowel. The mus- 
cular apparatus being over-irritated for a long time becomes 
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weakened an<l eibaUHted. Diseases of the brain and b^ 
nal cord, leading to inhibitiou of the will puwer, may like- 
wise cause paruJjsis of the sphincters. 

Atony, paresis, and paralysis form different degrees 
of this affectiou. Some x'titients are not able to keep the 
rectam tightly closed, nntl a small amonnt of secretion con- 
tinually penetrates through the amis. .Ifter defecation 
they have the sensation of not having finished the act. 
Sometimes there may be an involuntary movement of tlie 
bowela in consecjueuce of the loss of the contractile powei 
This, however, occurs only after strou)^ excitement, int 
bodily exertion, dnring nxinatiou, and rarely 

In caae the paralysis of the sphincters is complete, 
and fecal matter will escape iuvoluntarih' even in a 
rest. In jmralj'sis resulting from proctitis, hemorrhoids, 
stricture, etc., there is a continuous dripping of a mnoo- 
sanguinary secretion which greatlj' irritates the skin sur- 
ronndiug the anus. 

D-lagiiosis. — Paralysis of the anal sphincter can be recc^- 
nized very easily. The anus appears patulous and the 
anal folds have disappeared. Two and even tliree fingers 
may be introduced into the rectum without encouuteriui; 
any resistance. In making the diagnnsiM of a purely ner- 
vous paralysis anatomical lesions must first lie exclndetL 
This is done by means of a thorough examination of 
rectum witli a speculum. 

7';-oj/i(is(«.— Paralysis resulting from anatomical Iomi 
of the rectum gives Ein unfavorable prognosis. In the purel; 
neurotic form, however, the prognosis is much better. 

Trentiiieiit. — It is of great importance to secure a thoi^ 
ough evacuation of the bowels, which is l»est done by rec- 
tal injections of water twice dailv. Paralysis due to fecal 
impaction a.T such, can be entirely remedied by the jnet 
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lueotioned measures aloue. Thus Wallace ' reports a cure 
iu a case of a uiue-year-old boy who was troubled for 
three jears with iucoutiuency of fteces, which dropped out 
whenever he walked. The patieut was treated with water 
enemas to which castor oil had been added, aud later ou 
with iujectioiiB of water with the addition of alam. After 
a month's tre-atmeut Le entirely recovered. 

In paralysis due to affections of the central nervous sys- 
tem electricity aud massive may be of benefit. Hypoiler- 
mic injections of strychniue (0.001 to 0.0015 pro dose) 
into the tiual foUla have been recommended by Rosen- 
heim. Cases iu which the paresis of the sphincter is due 
to a difficulty iu urination and a continuous straining iu 
order to void the bladder, will be improveil by artificially 
emptying the bladder hy means of a catheter for a con- 
siderable lentfth (if lime. 

Pen'sliiltic Rmlkmiiess of the LitenUiies. 

Definition. — Increased [>eristaltic motions of the intes- 
tines in sncli a way that they become visible through the 
abdominal walls. 

Etiology nml Symplonioioh'jij . — While in the normal 
state iotestiual peristalsis is accomplished without being 
Ttsibte or making itself felt, in pathological conditions 
increased peristalsis may exist which can be easily |>er- 
ooived through the abdominal walls and which is usaally 
accompauied by distinct noises <borborygmi). Increased 
intestinal jieristalsis may accomi»any any complete or in- 
complete occlusion of the intestinal lumen or it may be 
<-aT]8ed by purely neurotic influences. Here only the lat- 
ter form is dealt with, as the former condition is discussed 
in connection with the organic lesions causing it. 
'Wallace; St. Burtliol, HoBp, Ruport. 1888. 
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Uaually perietaltic restleasnesa of the iutestines occurs in 
the form of attncks, lasting several horn's id euccessioD ami 
reappeariDg after more or less long periudti of time. In 
Bome iusttiuces the imtienta complain of varioas movemeuts 
and noises within the alxlomen clue to the iucreaeeii intes- 
tinal peiistalsis, while pain is absent. In other instanceH 
the above sensations are now and tlieu inter8[)er8etl with 
severe colicky paiiis. The majority of coses of i>eristaltic 
reatleasuesa of the intestines is aecnnijmuied rather by con- 
stipation, seldom there are either normal evacuations or 
diarrhoea. In some instances the exaggerated iieristaltic 
motions continue even after intestinal digestioii has been 
completed, and are accompanied by painful sensations. 
Peristaltic restlessness of the intestines is occasionally as- 
sociated with petistalHc reatlesaneas of the stomach. 

Peristaltic restlessness of the intestiues is princii>ally 
met with in nervous ]ier3ons, in the liysterical and hyi>o- 
chondriacal. Occasionally, however, it occurs in ]>ersotui 
who do not present any other nervous symptoms. lu 
women this condition may exist during the monthly periods 
or pregnancy. In some i)ersons it appears after the inges- 
tion ot highly spicetl or indigestible foods, after the exces- 
sive use of tobacco, after great psychical excitement or to" 
much brain work. In other cases, however, none of these 
etiological factors can he discovered. 

Diagiioiis.—Uhe diagnosis of peristaltic restlefisneas of 
the intestines is made whenever pronounced intestinal mo- 
tions are visible through the aMomen. The nervous char- 
acter of this condition is recognized, £rst, after exclosinu 
of organic affections of the intestines; secondly, by its pe- 
riodic appearance. 

The prognosis is favorable. 

Tientineul.— In the first place it is of im|>ortance to in- 
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^gorate the entire orgaDism and especially' improve the 
condition of the nervous s.vstem. With regard to diet 
sufficient (luantities of food should be given, bat too spicy 
and indigestible nourishment Bhould be excluded. In 
cases accompanied by some abnormality of the bowels 
their function should be regulated. The bromides, valer- 
ian, and asafetida are of decided value. Drinking of warm 
water or tea and hot applications are useful during the 
attack. Arsenic alone or in combination with iron is of 
benefit in cases combined with aneemia. If the condition 
assumes a violent character and is accompanied by severe 
pains, a small dose of an opiate, alone or in combination 
with belladonna, is appropriate. If the intestinal restless- 
neas appears at night time and prevents the patient from 
sleeping, chloral hydrate, sulphonal, or trional may be ud- 
ministered. Electricity and massage of the abilomen have 
been variously recommended, but neither of the two aji- 
pears to me to be of great value in this condition. Change 
of climate and sorroundings is often of benefit. 

Meteorism . 

Meteoriam, tympanites, or flatulency signifies a condi- 
tion in which there is an excessive accumulation of gas 
in the intestinal tract. 

If not caused by an organic obstruction in the bowel this 
condition is due to an abnormal state of the intestinal mo- 
tion and absorption. Owiug to tLe first factor we describe 
this anomaly under motor neuroses. 

Etiology. — The causes of the excessive accumulation of 
[as are: 1, an increased ingestion of gases themselves or 
of substances which easily form them ; and 2, a diminu- 
tion or impairment of their elimination from the intes- 
tines. The increased introtluction of gases may consist in 
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Bwallowing of air or in drinkinK bever^es highly chained 
with carbonic-acid ga«. In both instiiuces the gases prin- 
cipally accumulate in the stomach, althoogL a portion of 
them reaches the inteatioeB. 

Increased fr>rtiiatioi] of gas witliia the iotestine is the 
couHeciuence : 1, of various processa^ of fermeutation and 
disiutegratiou of carbolij drates and fats, hydrogen and 
carbon dioxide l>eing the jirincipal gaaee; 2, of the decom- 
pOHition of proteids which prmluce besides the gases jnst 
mentioned sulphuretted hydrogen, carburetteti liydrogeo, 
and methyl niercaptau. The increased formatioii of gas is 
mostly dne to nn increaBed ingestion of easily fermestiiig 
food. 

A dimiuislied elimination of tlie gases may be due : 1, 
to an inhibition of the ptwsage of the flatus; and 2, to re- 
tanied abaorptiou. Thf jia-ssage nf 6atus ia inhibited either 
hy iiu intestinal obstruction or occlusion, or by a paresis 
or paralysis of the iuteutiual muscles. The latter condi- 
ti<m is found in peritonitis and in grave infectious diseiA.-<eH, 
after shock, in' severe antemia, in spinal affections, and 
also in general neuroses. Most case.s of meteorism. which 
quickly appears and just as (juickly leaves the patient, am 
due to paresis of the intestinal walls and are usually assiv 
ciateil with a lai^e number nf other nervous symptoms. 

S;iin)iloiuntohgij. — A certjiin degree of tension about the 
aljflomeu, more or less pronounced, is almost always expe- 
rienced by the patient. In some instances the abdomen 
protrudes in balloon-shape, the region of the navel U-iiiK 
principally involved. This jucture is mostly met with In 
patients with relaxed alKlominal walls. In cases in which 
the latter are tense the accumulation of gases may pmk 
the diaphragm upward. Sometimes the Inngs and betlt 
are forced ayiward and severe dyspncea develops, which 
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in rare Instcuaoee may be followed hy aBphyxia, collapse, 
and eveu death. Tliere in a coustant feeling of press- 
ure antl a denire to pann wiutl, while colicky pains are 
also occfisioiially met with. As a rule no flatus cau be 
passed or very iocousiderable amoiiuts at Iniig iutervalw. 

Differing from the form of raetenrism just described are 
thoee cases in which there is a slight toiisiou over the abdo- 
mPB and wind is passed from the anus almost constantly 
for a long time with much noise. It is highly improbable 
that the gases emitted in this variety of cases are really 
produced in the intestinal tract for the following reasons : 
1, there is no considerable chaugn in the size of the abdo- 
men after a rejieated passage of considerable amounts of 
(^as from the anus; 2, the alwence of relief felt by the pa- 
tient after the passage of flatus ; and 3, the almost odorless 
character of these gases. Rosenheim compares these cases 
with those of ner\-ous eructation from the stomach. AMiile 
in the latter the air is constantly swallowed by the patient 
and belched up again, in the intestinal variety Bosenheim 
assumes that the air is constantly pumped into the reotnm 
in order to be again emitted as flatus. 

The diarpios!^ of meteorism is made whenever an exces- 
sive amoQnt of ga.s is discovered in the inteHtines. 

Tlie proynojti's will depend upon the cause which creates 
the tympanites. If it lie due to organic lesions of the 
intestines (occlusion of the lumen) the prognosis is very 
grave, while meteorism due to a purely nervous disturb- 
ance gives a favorable outlook. 

Treatment. — In instituKng a curative plan for this affec- 
tion it will be necessary to elucitlate the etiological factor 
of the meteorism. If the latter is caused by an obstruc- 
tion of the bowel, this primary' affection will have to be 
treated as such. In most instances of meteorism of neu- 
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rotic origin tlie following poiuts are of importance: Drinks 
and foods coutiiiniug or forming a large amoont of gjf^ 
fihoold be proliibited; thus all carbonated waters, beei, 
champagne, and cider should lie avoided. Fresh tmite, «ll 
kinds of cabbage, leguminous foods, potatoes, coarse ry 
bread, sweetened cake, rich gravies should be carefollj ab- 
stained from. These rules apply not only when the mete- 
orism is fully developed but in patients with a disponitinti 
to flatulency. 

Formerly numerous intestinal antiseptics were given 
with the object of lessening the fermentative processeft 
in the bowels. Recently, iowever, the general view pre- 
vails that they are of no benefit whatever. Benzonaphlhol, 
salol, and salicylate of sodium are still regarded as the most 
efficient in this respect and may be tried in suitable casee. 
They can perhaps be advantageously administered in 
Sahli's' glntoid capsules in order to prevent their nl>- 
sorption in the stomach. Calcined magnesia, lime water, 
charcoal, testa pneparata, and suhnitrate of bismath are 
given with the intention of absorbing the ga», although 
their actual effect in this respect can natorally be only 
very limited. 

The following drugs are believed to have a beaeficinl 
influence in dimiuishing the gas, especially in mild forms 
of flatulency: poppy-seed, peppermint, sjieannint, thyme, 
cinnamon, cloves, nutmeg, anise, fennel. These are Iiest 
given in infusions. It has not as yet been scientifically 
proven whether the reaction following their administrii'l 
tior^is due to a slight increase of the intestinal peristAlsia. f 
Brunton and Cash* are of the opinion that the carmiiH 
atives, such as asafetida and oil of cloves, have a distini 

' Sablh Deutsche med, Woclienschr., 1897. No, 1. 

< BrunIOD and Casb : St. Bartbol. Hosp. Report, tSST. 
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effect uiion tlie absorption of several gaseB (carboDic-acid 
gas ami sulphnretted lijclroyen). 

The removal of the gas per viaa naturales througli the 
anus ia the most efficient therapeutic measure. This can 
be done through cathartic remedies whenever there ia no 
contraindication against their use. Large cleansing ene- 
mas of water, with the addition of a teaspooafal of essence 
of peppermint or oil of turpentine emulsified with an egg 
to a qnart, are of benefit. 

When there are no anatomical lesions, massage of the 
abdomen and faradization may bo of advantage. This 
also applies to friction of the abdomen with a. cloth dipped 
in some alcoholic solutions of aromatics or ethereal oils 
(linimentum saponis, oleum caiTi, cajuputi, terebinthinie, 
etc, ). The introduction of a tube into the rectum may be 
helpful in favoring the escape of gaa from the lower parts 
uf the colon. In desperate cases in which the meteoriam 
has reached such dimensions as to endanger life, punc- 
tare of the intestiue through the abdomen with the trocar 
has to be reeoi'ted to. The meteorism of hyst«ricjil per- 
sons often re(iuires no treatment, as it usually disappears 
of itself. Sometimes, however, it is very obstinate to all 
therapeutic measurea. 



SENSORY NEUROSES OP THE INTESTINES. 

Wliile normally uo sensations originate in the intestinal 
canal which become perceptible even during digestion, in 
pathological conditions this organ may be the seat of the 
most painful feelings. The latter originate in the fibres of 
ibe sympathetic nerve. Most of tlie sensory neuroses of 
the intestine consist in an increased excitability of the sen- 
sory filaments of these nerves. There are, however, a few 
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conditions in wIul'Ii a lessened sensibility exists. The 
liitter relates lirincipallj- to the sensory nerres of the rec- 
tniii. Normally the entrance of Cecal matter into the rec- 
tum mechanically irritatea these nerves and creates a desire 
for an evacuation, while a lessened irritability of the recUl 
ni^rves may fail to prodace the above sensation. 

Etiteixilgia. 

Synonyms. — Intestinal colic. Neuralgia ineaenteri 

Definition. — Paiua iu the intestines. 

Etiology. — Euteralgiiv is present iu most organic li 
of the intestines. Euteralgia of purely neurotic origin, 
however, which is considpred in this chapter, "Tooora iude- 
ppiidently of any auatoinical liaeioua of the iulestinal walk. 

Sometimes abnormally strong stimuli may be evolved 
within the intestinal caual, producing jiaintul seuSHtions. 
These stimuli may be of a mechauical, chemicjil. or ther- 
mal character. Thus, a conglomeration of lutes tinal 
wnrmi^, foreign limlie.s, gall stones, or enteroliths may pro- 
vince intense colic. Srimetimes hardeneil feoal masses 
press upon the sensory nerves. The intestinal lumen 
beiuK temporarily oi-cluded by these masses, gasee collect 
above this space and increase the tension within the int«- 
tiual canal, thus gi^-ing rise to intense pain (wind colic, 
colica flatulaua, which is quite often seen in cLildrenX 
Sometimes the ingestion of very coarse foods, indigestible 
substances, tainted foods, too cold beverages, highly fer- 
mented drinks cause enteralgia. In the gouty diathesis it 
may precede a gouty attnck or replace it. Similar to these 
conditions in which the enteralgia takes its origin from 
toxic substances contained in the blood and irritating tlie 
intestinal nerves, is also the intestinal colic met with iB_ 
chronic iutosication from lead or copper. 
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Aside from these forras of euteralgia due to a certain 
discoverable irritating factor, it may also result from a 
perverted state of the sensory intestimii nerves themselves. 
The latter group is principally found in imtienta affected 
with hysteria, or spinal troubles, although it may also lie 
of a reflex nature due to abnormal conditions of uoiyhbor- 
iny oi^ans, kidneys, bladder, uterus, ovaries, aud liver. 

Symiitomatohgy. — The symptomatology of euteralgia 
presents quite a varied picture, iu manj' instances depend- 
ing upon the cause of the cnteralgia. If the neuralgia 
meseutericiL is due to an ei-ror iu diet, it usually begins 
with gastric disturbances, Ijelchiog, nausea, vomiting, and 
anorexia. Iq cases in which an accumulation of fecal mat- 
ter produces the enteralgia, obstinate constipation aud Sat- 
olence, occasionally alternating with diarriuea, precede the 
attack. In chronic lead jmisoning there are fireseut a 
bluish line around the gums near the teeth, I'etarded pulse, 
and oliguria. 

The principal symptom of neuralgia meseuterica is pain 
within tlie intestine. It seldom appears suddenly and with 
great violence. As a rule, the pains aa-e at first of light 
character and gradually increase in intensity. They are 
of a catting, throbbing, or ])inching nature, and are ex- 
perienced usually in oue aud the same abdominal area, 
most often in the region of the navel. Starting from this 
spot they radiate toward the back, the loins, the thighs, 
and the testicles. In some cases the pain wanders from 
one area to another and may be felt at different times iu 
Uie most varied regions of the aMomen. In the latter 
instances the pains are accompanied by a visible peristaltic 
restlessness of the intestine, often producing gnrgling 
noises. 

In mild cases the pain is qnite endnrable, and often lusts 
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bat a short wLile. In severer forms of enteralgia, Lov* 
ever, the paiiia may be of extreme violence, and in weak 
patients may produce syncope, while in the more robuat 
they may give rise to attacks of pautinn and crying. The 
face grows pale and assumes an espression of intense suf- 
fering. The forehead is covered with cold perspiration 
and the extremities are cold. The entire picture resem- 
blea very much that of shock. 

Pressure in many instances slightly alleviates the pain, 
and for this reason the patieuts uft«D press their hand or 
Bome other hard 9iil«tauce against tiieir abdomen. For 
the same reason they are often found lying on theia- abdo- 
men, pressing the latter against the mattress. In cases, 
however, in which the intestinal tract is filled with gas 
and the abdomen therefore in a tense condition, even very 
slight pressure increases the pains. Under these circum- 
stances a suspicion of peritonitis often arises. Ultimately 
the pains gradually decrease, and disappear much quicker 
if the accumulated fecal masses and gases have been ev. 
ated spontaneously or by means of injections. The atl 
is then over. 

Spastic contractions of the intestine are often enconU? 
teretl, especially when the pains are of intense character. 
If these contractions involve a large part of the intestine, 
as is often the case in lead colic, the abdomen appears 
trough-shaped. The alxlominal walls are (juite tense and 
often very rigid. In case the spasms are limited to iso- 
lated intestinal coils, the abdomen is not drawn in and at 
some places where there are intestinal coils overfilled with 
fecal matter and gas, may asymmetrically protrude. In 
stercoral and wind colic the abdomen usually is tympanitic. 

Constipation is almost always present. Freiiaently 
there ia also a retention of the intestinal gases. If the 
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ter are passed iu cunsiderable quantity, the pains often 
subside for a short while, or, iu some instaiices, especially 
iu the so-called wind colic, entirely disappear. 

The intensity and the duration of the attack are subject to 
great variations. It may last from a few hours to several 
days. The pains are sometimes but very slight, and again 
of such violence that even large doses of opium are hardly 
♦effective. 

.\side from the above-mentioned symptoms there exist 
quite often shortness of breath, palpitations of the heart, a 
sensation of oppression, tenesmaa, strangury, hiccough, 
voinitiug, seldom pollutious and priapism. Occasionally 
cramps of the calves and even general convulsions are ob- 
served. In cases of hysteria hypeiieethesia of the abdomi- 
nal walls is encountered. 

iJioynosis.— Enteralgia is easily recognized when it pre- 
sents the above-described characteristic picture. Its neu- 
rotic nature, however, will be inferred from the following 
features: It appears in attacks, and subsides suddenly. 
There are almost alwa^is other nervous symi)tom8 present 
In enteralgia due to anatomical lesions of the intestine the 
pain is, as a mle, increased by pressure upon the abdomi- 
nal walls. Another distinguishing mark for the latter is 
that it is more often accompanied by diarrhoea, and that 
the dejecta contain pathological admixtures (blood, mucns, 
rarely pus). 

With regard to the differential diagnosis the following 
conditions which are accompanied by abdominal pains will 
have to be excluded : Rheumatic affections of the abdomi- 
nal muscles, lumbar abdominal neuralgia, hyijeriesthesia 
of the abdominal walls, peritonitis, biliary and renal colic. 

Bheumatism of the abdominal muscles is characterized 
by the following features : The pain is situated over the 
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BUjierficial area ami uot witLiu the abdominal cavity, 
often ehangpa its seat. It is of longer duratiou than enter- 
algia autl does nut bIiow any lUstiQct exacerbations nor 
diffusioQ. Pressure increases the pain, while rest in a r«^ 
cumbcnt pasition eases it. An ti- rheumatic remedies (salol, 
sodium salicjlate, salipyriu) subdue it. 

lu lumbar abdominal neuralgia the pain is localized on 
the surtace and limited to one iutercontal space which is 
very painful to pressure. The pains ofteu radiate to the 
back, the hy|)Ogastriain, aud the genital organs. Anti- 
neuralgic remedies (antipyrin, antifebrin, phenacetin) are 
often efficient. 

Hyxtermathesia of the abdominal wall is, as a rule, met 
with in hysteria and nenrastheuia. The [Hiins are local- 
ized in the superficial layer. The slightest touch of the 
skin of the abdomen increases the paiu. The faradic cur- 
rent ofteu quickly removes it. 

In peritonitis there is almost always fever, and the iwin 
is increased on pressure. Meteorism is here much more 
frequently encountered than in Intestinal colic. Frequentl.F 
dalness in tlie lower part of the abdomen (exudation) ia 
observed. 

Biliary and renal colic are recognized by the sitoatica 
of the pain which often corresponds to the location of ih« 
affected organ. Besides, other symptoms are usually pres- 
ent which are characteristic of the latter (icterus, strangnr^). 

Pt-oijiiosis. — ^The prognosis of intestinal colic is aliunst 
always good with regard to life, for the attack usually foAf 
in recovery. Exceptional cases of death have, Iiowevcr, 
been observed by Oppolzer ' and Wertheimer." 

IVeatmenl. — The treatment consists, first, in meosara 

'Oppolzer: Wiener mcd, WocUeniclir., 1887. 

• Worthciiiicr : DeuUcLes Arch, f- Will, Medlcin, I8M, Bd. 1. 
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directed toward the removal of the cause, and aecoiidly, 
toward the relief of the pain. In most cases of intestinal 
colio a thorough evacuation of the bowels is of beuefit. 
For this purpose injections of a considerable quantity of 
water {one to two nuarta) or of olive oil (one-half to tme 
pint) are very serviceable. Mild cathartic remedies, cas- 
t«r-<)il, calomel, and tlio like, may also be administered. 
In cases in which worms have been found a vermifuge must 
be given with the cathartic. If meteorism in iiuite pro- 
noonced massage of the abdomen may be tried. If the 
colic is due to an error in diet, the latter must be strictly 
regulated. If due to a general cnld, hot beverages (tea, 
iofaeions of camomile imd of peppermint), hot poultices 
over the abdomen are of value. 

In nervous enteralgia occurring in x>atieuti8 suffering from 
liysteriaand neurasthenia the treatment Nhould be directed 
toward the improvement o( the latter conditions. Climate, 
electricity, massage, and hydrotherapy play a predominant 
part here. 

The following symptomatic measures which serve to 
subdue the pains are of great importance: If the colicky 
[tains are quite severe, the admiuistration of an etScieut 
dose of an opiate is indicated. Tincture of opium may be 
given in doses of fifteen or twenty drops, or opium ex- 
tract, 0.03 to O.Of) ; or morpliine, O.Ol to 0.015, may be in- 
jected subcutaneously. Even in cases in which the colic 
is due to a retention of fecal matter, the narcotics just 
mentioned are indicated, for they relieve the spastic cnu- 
tractions of the intestines. 

During a severe attack of intestinal colic the diet should 

consist principally of litiuida, small quantities of milk and 

broth being t^ivcn at frequent intervals (about every two 

honrs). It the attacks recur quite often, the application 

21' 
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of the galvanic cmreut (oue electrode within tlie rectum, 
n^ative pole, the other over the abdomen) is sometimes 
of benefit. 

Hypofjastric Neuralgia. ^^H 

(Neuralgia hypogastricii, Romberg.') ^^B 

Enteralgia limited tu the lower portion of the Urge 
bowel in termed hvjxjgastric neuralgia. In this condition 
there exist disagreeable, sometimes painfnl sensations Id 
the lower region of the abdomen and in the lower parts of 
the back, accompanied bt a violent feeling of pressure iu 
the rectum and aometimes also iu the bladder. In female 
]>atieuts the same senaation maj' also extend to the nteras 
and vagina. Sometimes the patient also complains of 
painful eenaatiuus in the perineum and the thighs. Per- 
sons suffering from hemorrhoids and women afflicted with 
nervous and uterine troubles are priucipally liable to suffer 
bom this eouditiou. This form of neuralgia is also fre- 
quently found in diabetic patients. Sometimes the pa- 
tients have the sensation as if a foreign body were in the 
rectum. 

The treabnent resembles very much that of intestinal 
colic. The original trouble prediaixjsing to hypogastric 
ueuralgia should always be first treated. If oongested 
piles are present, appli^^atiou of leeches about the anna 
and warm sitz baths must be recommended. If the painii 
are violent, suppositories of opium alone or with bella- 
donna should be used. The diet should be a bland one 
and the bowels should be carefully regulated. 

* Romberg : "LobrbucU der NervenkroiikbetteD, ' Beiiin. 
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Bypertesthfiia, Partfsthesia, <iiid Anaslhesia of l/ie 
Litesfine. 

Wbile in the aormal state uo disagreeable sensations are 
manifested daring the act of intestinal digestion and defe- 
cation, in some cases of neurasthenia or hysteria we inuet 
with exceptions to this rule. Thus, even without apparent 
anatomical lesions of the intestine, tliere may be a sensa- 
tion of pressure, fulness, of pinching, of heat or cold in the 
lower region of tlie abdomen a few hours after the inges- 
tion of food. The same s^^nsatious ma} also occasionallj 
appear without the patient having eaten anything, after 
bodily exertion and excitements, especially after sexual 
interconrse. 

The rectum and the anus are particularly liable to be 
the seat of abnormal sensations. Physiologically a feel- 
ing of fulness is experienced in the rectum when the fecal 
mass has accumulated in this localit.^'. In case of neuras- 
thenia a sensation of fulness witL au inclination to go to 
stool may apiiear, even when the rectnni is entirely empty. 
Sometimes a feeling of pressure or weakness in the anal 
region may be present; sometimes the patient may be 
tonneoted by a constant burning or itching in the same 
region. The act of defecation may be accompanied by 
erections, sometimes by a feeling of uneasiness; quite 
often a feeling of extreme fatigue after defecation is ei- 
I>erienced. 

An(Bilhefna of /he rectum is observed in the same class of 
patients. The sensation of fulness in the rectum, which 
causes the desire for defecation, is then absent; there is, 
therefore, never a desire for evacuation. In very pronounced 
cases of rectal anfestliesia it may occur that even the pa»- 
aage of fecal matter through the anus is not felt. Such a 
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liiyh degree of anEeathesia, hoi 
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tieutu with spinal and brain troubles aud in very old and 
decrepit individuals, Paralyaia of the sphincters, which 
has been described above, may occasionally accompanr 
the antestheaia ot the rectum and thus aggravate the latter. 
In such iuatancea involuntary evacuations of the bowels 
take place without the patient's knowle<lge. He becom^i 
aware of this fact only after his clothes have been soiled 
and by the fecal odor. 

In the Irentment of these abnormal aensations within ^ 
inteatinea attention must be directed towanl the imprq 




ment of the general condition, thus raising the nen 
tone of the organism. Hydrotherapeutic measures i 
climatic influences are of the greute^^t importance. Wh 
dietetic measures as such are without much influence api 
the nervous disturbances which apiiear during the inlflf 
nal digestion, spicy fowl and alcoholic Ijeverages ahm 
notwithatandiug, be forbiddpu and an essentially 
tarian regimen recommended. The abnormal seusatii 
within the rectum and auus may be improved by pouB 
rectal douches, by eitz hatha, aud alao hy rectal galvg 
zatioo. 

In cases of aniesthesia of the rectum a cleansing enema 
in tlie morning will remove the fecal matter and thuH lie 
beneficial during the day. Patients suffeiing from the 
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aeverer forms of auipsthesia should weur u reutal obturator 
lietd ill place by ineatia of a. T-bandage during the day 
(Fig. 39). 



SECRETOIIV NEUROSES OF THE INTESTINES. 

Altlioiigh there is no doubt tliat secretory uervea exist in 
the iutestiues — for it has been Hhowu that the eutrauce of 
food into the stomach is immediatelj followed by secre- 
tion not only in the small iutestiue but also in distant 
imrts of the large bowel— still we are yet very far from the 
knowledge of their exact location. Nervous diarrhoea, 
which liaa been described under the motor neuroses, is 
often accompanied also by an increased flow of intestinal 
juice. Cunditiuus in which there is a lessened secretion 
i>f intestinal juice are not yet positively known. It may 
be that they exiut in cases of constipation, being iierhaps 
the cause of the latter in some instances. While, however, 
in the disturbances just mentioned the increase or decrease 
nf intestinal secretion is a mere hypothesis, one affection 
of the intestines exists in which increased secretion is posi- 
tively found. This is the so-called membranous enteritis. 

JilemiiiiiioiiK Enteritis. 

Syiionifms. — Mncons Colic; Tubular Diarrhoea; Mem- 
branous Diarrhcpa. 

Definilion. — By membranous enteritis is understood an 
affection in which more or less large pieces of mucus (usu- 
ally riblx)n-like) are passed periodically with the fseces. 

Ifisloi-;/. — This affection seems to have been familiar to 
the medical world for several centuries, Paulns ,3igineta,' 
iu speaking of the passage of the inner membraue of the 

' Puuhis ^lEginela CiUd from Da. CosU, Americao Journal of the 
liedical Sciences, 16Ti. p. 331. 
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ititeetiiie, has certaiulj dealt with coses of membraiioos 
enteritis, and erred only in tbe explanatdoQ of these 
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SennertiuB and Morgagni ' recognized these membriuies 
as miicns, which had been inspissated and moulded in the 
intestine. 

Mason Gootl ' was the first to describe this affection un- 
der the name of " tubular diarrhcea," which oatne has abw 
l>eea accepted by Woodward. " The latter author adds thrtt 
in case the membranes in a given instance have no tubu- 
lar form, the expression " membranous diarrhcea " is 
able. 

F. Siredey ' contributed a very valuable paper in 11 
in reference to the knowledge of this affection. He de^ 
scribed one case of nmcons tlischai^e in a miin and sii 
cases in women, and arrived at the conclusion that in sotno 
instances these mucous discharges occur in patients whose 
intestinal tract does not reveal any organic lesion whatever 
For this reason Siredey regards this affection as an in- 
testinal neurosis, occurring principally in hypochondriacs 
and hysterics. 

Whitehead ' describes this affection under the name nf 
"mucous disease," cit^s the entire old literature, and gives 
detailed rules with regard to treatment and diet. Ho 
says: "Exercise, short of fatigue, should be taken daily. 

'SeDaertiuB and Morgagni: Cited from J. G. Woodwanl, 'Tlie 
Medical and Surgical Hietoi7 of tbe War of the RebellioD," 1870, part 
fl., vol. i., p. S63. 

■ MasoQ Good : "The Study of Medicine. " d. 1, on). 1. spoclM T. 
vol. i.. PliiliiclclpLk, 1805. p. Ifl2. 

' Woodward : Loc. cil. 

* Siredey, F. : "Notepourflervtril r6tiidedesc(ui(;reiioiisroui)ueuMa 
membrtuiifonnesde riDtestlo. " Union med., Nos. 7-8, 1889. 

' Whitehead, W. : "Mucoua Disease." British Medical Jour 
Tebniary 11. 1871, p. 140. 



MEMBItANors ENTERITIS. '■'•i'-^ 

le diet is perLaps the point of all utliers where the great- 
est mistake is made. An idea, stronylj felt by the patieot, 
that a great amount of streugtheuiDg food is required, 
leads to the farther exhaustion of iiu already enfeebled 
digestion. Impress upon the patients the fact timt it is 
the quantity absorbed which means strength, and not the 
balk swallowed, and it is possible to check the error they 
are so anxious to commit. Certain articles of diet should 
be strictly interdicted, the chief of which are the follow- 
ing: Liquid food, excepting milk, aggravates in the major- 
ity of cases every symptom; sujjflr is invariably hurtful; 
tea, coffee, and alcohol — Burgundy Ijeing the only wine 
from which I have ever derived lieuefit — vegetables, and 
fruit also prove injurious." 

Cruveilhier ' and Liiboulbeue ' discuss this uilineut under 
the term "pseudo-membranous enteritis." 

One of the best pajiers upon this disease was written by 
Da Costa,* who called it "membranous enteritis." This 
author g&vn a full description of this affection, recognized 
its nervous character, furnished several detailed cases, and 
put particular stress upon dietetic treatment. Da Costa 
permits eggs, milk, bread, and solid fo<xl, which is better 
borne than liquids; tea, coffee, and alcoholic stimulants 
are to be permitted only in very small quantities. As re- 
gards vegetables, we must observe whether thej' pass un- 
changed in the stools. Fresh meat juice is serviceable; 
from an exclusive milk diet, even faithfully carried out, he 
has seen no good. Furthermore, Da Costa recommends 
tliat great attention lie paid to the action of the skin, and 

' Cruveilbier: Anat. patli. gen,, t. li. 

* I^boulMoe: " Reche relics sur Ws nUections pseiidomembraaeuMa. " 
1S6I. 

* J. M. Da Coata; " Mi'inbrenous Euterilis. " Amerlcui Journal of 

the Medical Sciences. 1871, p. 331. 
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believes baths followed hy systematic friction to be very 
useful. Daily moderate exercise is advocated, particularly 
ill cool weatlier, aud if possible au occasional trip to the 
moontains and living oat of doors in the bracing monntain 
air. Everything that can be done to iuvigomto the diges- 
tive aud nervous systems forms the essential part of the 
tlierapeutics, 

A few years later there appeared an article by Edwards* 
t\lio coincided with Da Costa's views in most points, 
lieiog, however, much stricter with regard to diet. Be 
says: "Easily digested or even predigeated food should 
be supplied, and care should be taken that nndigesfcd 
particles of food are not irritating the intestinal canal." 

Leydea,' in 1882, directed attention to membranous en- 
teritis in Germany, whore also very soon appeared ex- 
haustive i^ublieatioDs on this subject. Notlmagel' sug- 
gested the name "colica mucosa," in order to show tint 
a. true eutentis need not exist in these cas<>3 and that tha 
disease really is a mucous colic. Bothmanu ' was the firat 
to publish a case of membranous enteritis — complicated 
with caucer oE the skull— in which an antopsy was made, 
Ey means of Weigert'a stain, or rather by Ehrlich-Hoy- 
er'a thionin (a specific stain for mucns), double-stained 
specimens could be obtained, which showed the presence 
of large quantities of mucus on Hie surface of tho large 
bowel in the glandular tubules. 



< Eilwards : American Journal of tlie Medicnl Sciences, April, 16S8, 
p. B20. 

* E. Leyden : Verbandt. d. Veroins f. Inuuro Medicin In Berlta. 

Deutsche ined. Wociiensdir., 1983, Nob. JO soil I" 

*Nolhnagel^ "Colica mueosA." BellrHgo zur Pbyslologle nnd 
Pnthologie dea Dsnns, " 18tcs Cnpltel, 1884. 

• Max Rothmami : "UelicrKnteritis mcmbraDaccn." DeaMclie mfil. 
WuilienacLr. . 1893. p. iHi8. 
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iwald,' Boas,' Kittagawa,* Pariser,' and otliera have 
added further contributions. 

Ewald laid stress on a ptosis of ibe colon, Boas on aton; 
of tliia organ as important factors in tliis affection. 

Etiology. — Mosiaathore agree that membranous enteritis 
is quite a rare affection; it occurs much more frequently 
in women tlian in men (children being only exceptionally 
affected). 

Tliat the nervous element (hysteria, neurasthenia) plays 
a great role in the origin of this trouble, no one can doubt, 
and W. MendelsoQ * is right wheu he assertfl that neuras- 
ihcnia is not absent in any of his cases. Mendelson goes 
too far, however, when he says : " I believe that the reverse 
of the proixjsition may also as confidently be affirmed — 
namely, that if neurasthenic patients be closely queBtioned, 
very few will be found who have not had at some time re- 
peated characteristic passages of stringy mucus, associated 
with abdominal pains." Membranous enteritis is found 
in nervous individuals (possibly the affection as such adds 
much to their neurasthenia) ; but only a small f laction of the 
gre-at mass of neurasthenics is afflicted with this ailment. 

With regard to the frequency of membranous enteritis, 
1 examined my private patients of the year 1897 relative 
to its presence, and take tlio following data from my day- 
book. The total number of patients was 1,315 — 772 men, 
.643 women. Twenty of these patients suffered from mem- 

"C. A. Bwald: "MembranouB or Mucous EnterltU. " Twentieth 
Oentury Practice of Meiilciuc, vol. is., p. 285. 

•J. Bona: DcutBcbc med. Wodienschr, , 18B3. No. 41. 

■O. KIltAgswR: "Bcltrago xar Kenntnlas der Enteritis membrana- 
^sea." Zeitschr. 1. Win. Jledicin, 1801. 

•Pariser: Deutsche mcd. WijcLeiiscIir. , 1893, No. 41. 

•Walter Mendelson: "Murmis Collda a FunctlonBl Neurosta." 
Uedical Record, Jnniiory 30, I8B7. 
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braDoos enteritis— two meu aud eiybteeu women. The 
freriuencj of membrauous enteritis amoug sufferers from 
digestive disorders expressed iu percentages is, in men, 
0.25 per cent; and in women, 3.31 per cent. Among tlies>- 
twentj' patients, twelve had euteroptosis in a pronoance<t 
degree. Ewald haa already pointed out tliat a prolapse 
of the colon is frequently fmirnl iu patientM with mem- 
brauous enteritis. My own oliservations fully confirm this 
statement, for with the prolapse <if the stomach descent of 
the colon naturally must lie presupposed. It a]ipears that 
enteroptosis certainly creates a fruitful soil for the devel- 
opment of membranous enteritis, although it does not di- 
rectly cause it. Enteroptosis is, as is well known, very 
fret^uent, while membr&uous enteritis is rare in compari- 
Him with the former. There must, therefore, be still other 
fiictors which aiB of importance in the causation of mem- 
brauous enteritis. 

With reference to gastric secretion and the motor fooc- 
tiou of the stomach in this disease, I ' have made eiaroiua- 
tioQs on twelve cases and found the following t«-o jtointft 
most conspicuous : 

1. The motor function (prochoresis) of the stomach- 
judged from the amount of contents found one hour aft^r 
the teat breakfast — was increased iu eight cases and d 
raal in the four remaining. 

2. Five cases presented a typical achylia gostrica. 
Considering the comparative infrequeuey of achy' 

trica, which hardly amounts to two or three i>er cent o 
digestive disordeiB, this large jjroportion of achylia i j 
tieuts with membranoim enteritis — namely, five in twelw— 
is certainly noteworthy, 
' Mat Eiulioni : " Membranous Enteritis. " Medical Record, Juuu} 
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Tbree cases of membranous euteritis with uormal acid- 
ity revealetl, besides tlie increased pToclioresis, still another 
feature in common with achjlia — namely, the extraordi- 
narily small amoiiut of fluid surrounding^ the scarcely 
chan(;ed particles of roll, one hour »fter tlie test breaktaat. 
Although this symptom may occasionally be met \sitb in 
other cases than achylia, -it is neyertheless, as a wliole, 
characteristic of this affection. Therefore we are justified 
in making the following statement ; I» many cases of mem- 
branous enteritis typical acliylia is present, in some it is 
lacking, but even then some features charactfiristie to achy- 
lic are encoantered. In membranous enteritis achylia thus 
plays s great part. Whether one condition causes the 
other, or one and the same factor (nenous influences) cre- 
steB both, is difficalt to Bay, Tlje latter, however, is more 
pl&nsible. 

Sytuptomatoloijij. — The disease is characterized by at- 
tacks of rather violent colicky paina in the abdomen, which 
are followed by the passage of mucous masses with the 
stools. The mucus may be voided either alone, without 
any admixture of fecal matter, or it forms a cf)DsiderablB 
l»art of the evacuation. Usually the attack is preceded by 
a period of obstinate constipation, and often followed by 
diarrhoea lasting a few days, and sometimes accompanied 
by tenesmus. Gastric symptoms — as loss of apjtetite, fre- 
quent belching, now and again a burning sensation at the 
pit of the stomach — are generally quite pronounced during 
the attack. Vomiting may occasionally appear, while fever 
JB, as a rule, absent. The attack lasts three to seven days, 
and then the pains subside, the cUarrhoea ceases, and en- 
pboria reappears. More or less constipation, however, 
and some other dysjwptic aa well as ^er^'ou^ symptoms 
pert4)st. These free intervals last various periods of time 
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(toor weeks to five or ais. moiitbs). In rare iixstances tlie 
mncons discliarges may be present coutiuuously. 

With reference to tlie raucous masses, they present a 
grayish-white apijearante, Beldom yoUowiBh, and have 
either a ribbon-like or luembrauous form; at times the 
pieces are several feet loug; onlinarily, however, they are 
considerably smaller. Complete moulds of the intestinal 
lumen have been observed by several authors, and Leydeo 
not unjustly has compared this jirocess with that of cronp 
of tlio laryns. As already stated by Cornil," the falae 
membranes consist of mucus, mixed with drie<l-np epithe- 
lial ovoid cells, which arise from a mucons metamorphosia 
of the cylindrical cells or the leucocytes, tiothnagd 
and others have proven the mucous nature of tbf^e dia* 
charges. 

As suggested by Pariser, the mucous miiure of theat 
masses can be demonstrated by treating them, first, villi 
sublimate alcohol, and then stainiuy them with EiirlicL'a 
triacid solution. A green color appears, which indicatw 
mucus (fibrin treated in the same manner assames a red 
color). Judging from my experience it is unnecessary to 
dip these membranes fii'st into sublimate alcohol, as the 
same result will follow wlien thev are put directly into the 
weak triacid solution. Microscopically this subat&nce re- 
veals a somewhat fibrillary nature, and contains miwy 
shrivelled cells, so called by Nothnagel. Micro-orgauisnia 
are found admixed, although they do not seem to plat mt 
important part in this affection. In two of my cases mi- 
croscopically single-celled corpuscles were found in Hi«« 
masses, having a distinct nucleus and a tail-like proceei. 
The accompanying drawing shows these corpuscles 'Tig. 
40). Tliese are most probably metamorphosed goblet cella. 
' Cornil : Cited from Siredey. See ibove. 
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Diagnosis. — The diagnosis of membranous enteritis is, 
as a whole, simple when the above-mentioned character- 
istic symptoms, including the mucous discharges, are pres» 
ent. It is, however, necessary to be careful not to mis- 
take for mucus other substances admixed in the faeces,. 




Tie. 4(1.— Microscopical Picture of Mucous Masses Found in tbe Evacuation of Mn. L.^ 
Sbowlng Numerous CteUs Having a Nucleus and a Tail-like Process. 



which occasionally resemble shreds of mucous membrane 
— as, for instance, the fibre of an orange, tendons, pieces 
of tapeworm. A microscopical examination will guard 
against all such errors. 

This affection will hardly be confounded with real intes- 
tinal catarrh, as it presents an entirely different picture 
and only occasionally may have an abundant secretion of 
mucus in common with mucous colic. There are, however. 
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cases of chroiiii- iutetttinal caturrli wLiob are cooipUcat^tl 
with meiubranoUH enteritis— that is, haWng tyiiical attacks 
of mucous colic. The following case i^resenta as iiistaDce 
of tbia Iciod ; 

Hiss L. N , tweuty-eij^ht years old, had diarrhtBa 

eleven years ago for quite a while, which disappeared after 
two or three months. The patient was tlieu well until 
four years ago, when she again began to be troubled with 
diarrha^a. Soou periods of bbstiuate constipation »[>- 
peared, whicli alternated wth diarrhoea. The patient re- 
[lortji having occaaioually observed macus in the passages; 
at times (about every five or six weeks) there appear 
ubdomiual paius fur abi>ut one or two hours, followed by 
an evacuation of pure mucus, the quantity being one to two 
tablespoonfuls. The appetite was always good. Now and 
again there was belching. The t>atient lost about twenty- 
five pounds in weight, Sleop is undisturbed, only at times 
rt'stless for a few days. Her strength greatly fiuled. Pal- 
pation of the abdomen reveals spots sensitive tu pres- 
sure in the entire course of the colon. The examination 
of the fa<ces io the free interval shows small quantities of 
mucus well mised with the fecal matter. The mncons 
ma.ssefl voided after au attack of pains are free from fei»1 
matter, appearing grajisb-whit© and staining green wbc^^ 
treated with Ehrlich's triacid solution. -^M 

Trea/meiil. — Diet plays the principal part in the tre JB 
nient of membranous enteritis. While the older writMS 
laid stress on scanty liglit food, it is now generally nr- 
ccpted that abundant nutrition is of the greatest vnlae. 
That a fluid diet is unsuitable, the older authors have al- 
ready been cogniziiut nf (D» Costa. Whitehead, Siredey), 
and this axiom holds gowl iu Its entirely even to-day. 

Recently von Noordeu ' advised a very coarse diet, bei^; 



on NoordeD : " Ueber ilic BehaDdlung der Colics 

. t, practischc Aerzte, 1398, No. I. 
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guiileJ by the idea tlmt the intestinal tract ahoald be exer- 
cised and strengthened by iocreased work. He recom- 
mends per day half a jiound of bread containing plenty of 
chaff, le{{iimiDoU3 vegcitables, garden vegetables rich ia 
cellulose, fruits with amull pits »nd coarse skin, as cur- 
rants, gooseberries, grapes — these beiog foods rich in un- 
digeetible material, tlius formin)^ much ballast for the 
bowel. Among fifteen patients subjected to this treatment 
by von Noordeu, seven were ]>ermaDently cured, seven im- 
proved, and one was unchanged. 

This method has certainly much in its favor; it may be 
Ijetter, however, not to institute this diet abruptly, as sug- 
gested by von Noorden, but rather gradually. 

I, for my part, for some ^veara past have seen to it that 
my patients partook of an abundant and nutritious diet, 
without, however, advising substances that were too coarse. 
As a whole, I recommend ample food and try to keep the 
patients on a mixed diet containing plenty of vegetables. 
In patients who have lived on a strict diet (as for instance 
milk diet or beef and hot water), I arrange the change 
gradually. The principle here is the same as stated by 
von Noorden, only not carried to such an extreme. It ai>- 
peara sufficient if the intestines of the patient with mem- 
branous enteritis are trained to master the foods customary 
in healthy persons, and the accomplishment of this object 
is all that is re<iuii-ed. If we sulMequeutly see that the 
orgaiusm amply fulfils its work, a few less digestible foods 
may then be added. It is not necessary to recommend 
these immediately from the start, nor are they important 
lor the cure. 

With regard to theraiwiisis, two phases will have to be 
oouaidered — the treatment durinij the attack and the treat- 
ment during the interval. In severe attacks, rest in bed, 
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warm poultices over the abdomeD, a cleaosing enema (of 
ordinary warm water witli the addition of some common 
table Bait or essence of peppermint^ one teaspoonful to a. 
quart), and afterward tlie administration of codeine or 
opium, with or without belladonna, ore of value. Aa long 
as the pains last it is necessary to give li^^ht food (anmll 
quantities frequently) . In mild attacks a stay abed may 
not be requisite, nor the administration of an analgesic 
remedy, and the diet may be the same as during the in- 
terval. 

In the interval free from pains the treatment consists iu 
a methodical application of olive-oil enemas, as suggesteil 
by Kussmaul and Fleiuer," Theseenemaa are injected into 
the bowel at night, at blood temperature, the quantity bein^j 
two hundred and fifty to five hundred cubic centimetres. 
The patient is then instructed to try and retain the oU iu 
the bowel diu-iug the night. The patients seldom assert 
that they are disturbed in their sleep by these injections 
and have to answer nature's call. In such an instance the 
quantity of oil may be reduced to one hundred and fifty or 
one hundred cubic centimetres. The oil should be injected 
every night for three weeks; then every otiier night for 
three weeks, and twice weekly for four weeks ; finally, once 
weekly for five or six months. Besides, patients must 
accustom themselves to a regular morning evaeuation, b< 
promptly visiting the closet every day at the same hour ii 
the morning. 

Nest to abundant nourishment the methodical oil cure 
is of the greatest imporUince in the treatment of this 
affection, and the results achieved are, according to my 
eiperienco, verj- satisfactory. The administration of oil 
injections in membranous enteritis is mentioned here and 
' Fleiuer, Berliner tliii. WocLcuBcUr. 
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iViere in recent literature, especially by Ewald, but its 
vulue must be placetl iniich higher than heretofore. The 
i.il has not only a favorable influence upon the constipa- 
tion which is always present in this malady, bnt at the 
same time also effects a diminution or a ilisajjpearance of 
the mucous discharges. How the oil brings this about is 
difficult to say. The favorable effect may perhaps be ex- 
plained by the circumstance that by means of tlie oil the 
intestine is not left in an empty condition during the 
night, and thereby a spasmodic contraction is avi)ided, 
wliich must be regarded as one of the x^rincipal factors in 
the formation of mucus. 

It is evident, according to my statement with regard to 
the etiologjt , that enteroptosis and anomalies of the gas- 
tric functions (principally acliylia) exist in a large number 
of these cases. It will, therefore, be necessary to bear 
these p<^iints in mind and to treat the cases accordingly , 
Tlio neurotic symptoms jjresent in these canes should not 
be neglected in the general plan of treatment. We shall 
have to jiay attention to a regular hygienic mode of living 
and ample physical exercise. In suitable cases occasional 
hydrotheraijeutic measures will be of value. The tonic 
remedies, like iron, arsenic, etc., will also prove beneficial. 



luteal iiial Xeiirasthenia. 
The varions intestinal neuroses have l>een separately 
described. In practice combinations of different nearose^ 
frequently occur. Following Rosenheim we designate siii-li 
cases as intestinal neurasthenia. The appetite as a nile 
is good and the flym|>toms nsnally api>ear during the jie- 
riod when intestinal digestion takes place. The symjitfiinH 
generally develop one tf) three htjurs after meaht aud consist 
in a leeling of pressure, tension, and aometioies of griping 
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in the abdomeu. Ocpasioualiy there may Iw a seoaatiou 
of Dauaea, at times an evBcaation of the bowels accompa- 
nied mill painful senaatiouH in the ab<lcmen and in the 
anus. Sometimea palpitation of the heart occiitb, som»- 
tiraes again a sensation of flashes of heat or of cold extend- 
ing upward. As a rule, the patients feel worse when real- 
\ng, especially in the recumbent position, than when 
talking about. After a period of one or two hours tlie 
symptoms usually disappear, to return again later on after 
a meal. 

Constipation is as a rule associated with this condition. 
The quality of the food does not seem to exert much 
influence npou the symptoms, although the latter aro 
more marked after heavier meals. In a few iiiatancea, es- 
pecially when the pains play a predominant part and bor- 
borygnii occur, diarrhoea is eneouutered. In these cases 
the diarrhoea appears iii the middle of the night or toward 
early morning, and disturbs the patient's sleep. It is 
of diagnostic importance that the jiains do not in any way 
depend u))on the (lualit}' of the food. ludigestible foods, 
even taken in considerable quantity, are occasionally well 
borne, while at other times a am&ll meal, consisting of the 
lightest fooil, causes severe symptoms. Intestinal nenrsa- 
thenia is sometimes associated with gastric nearaaUieiiia 
aud completes the picture of the other. 

In making the dloriiuisis of intestinal Deorasthenia ana- 
tomical lesions of the intestines must first be excluded. 

The Irmliiient consists in hygienic measures which serve 
to tone up the system, lu ample feeding, and iu the admiB- 
istration of the bromides, occasionally in conjunction with 
iron and arsenic. With regard to diet all foods are ll* 
lowed excepting iudigeHtible substances, and a prepc 
ance of vegetable food is to be recommended. 



CHAPTER XII. 

INTESTINAL PAEASITES. 

Oenei-al Remarks. — Most of the animal parasites found 
in man inhabit the intestinal canal. Leuckart ' estimates 
the number of varieties at about fifty. Not all parasites, 
however, produce morbid conditions. Comparatively few 
of them evoke a pathological state, either in the intestine 
by their direct presence, or in the blood by the formation 
of toxic products which are absorbed and reach the circu- 
lation. The intestinal parasites are detected by rejieat- 
edly examining the stools. They may Ije seen or their 
presence may be assumed from the discovery of thffir ova 
(the latter referring to the helminths). There are no char- 
acteristic symptoms which would Ije encountf;re<l r;nly in 
morbid conditions due to animal j>arasit^^. Tlie diagnri- 
sis, therefore, must be made by directly discrivering them 
or their eggs in the dejecta. It will always be wise tri ]r>ok 
for worms in cases in which gastric and iutestifial Mym|>- 
ioms of a functional character exist, He/cj}m\9i%uw\ or wA 
by anaemia and certain neurrijiathic afTe^rtions. Tlie int^;s- 
tinal parasites are divided intr> two large groufis: (\) Vf<y 
tozoa. (2j Vermes. 

Besides dysenteric amr^lj«r whirrh \\ik\t'. U^:rj d^^^Tit^ 
above, a similar variety i^ ^x-ca^ion^iliv ^ut^/^nu^A-jtA (giving 
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rise to no Bymptoms vliiitever or sometimes to slight at- 
tacks of diarrhcea. 

Sjiorozoa. 

Among the Bi»orozoa coct-idia are occasionaJIy foimd in 
the stools. This organism is egg-8ha]>etl, provided with 
a thill shell, 0.0*2 mm. long, and contains in its interior a 
large num1>er of nuclei usually arranged in groups. The 
coccidia do not seem to have any pathological bearing, ^h 

.„/„»,,■„. I 

To these belong cercomonas intestinalis, trichomonM 
iutestinalis, and paramsBcium coli. All of tbem are found 
principally in conditioDS in which diarrhoea is the fon*- 
most symptom. 

The cnvomojuxs iukstiimlis is jiear-shaped, has a difitinct 
nucleus and eight flagellte. The head portion of the body 
tapers obliquely and presents a depression (Fig, 41). It 
is not believed to have a direct pathogenic significance. 
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Fjq. 41.— <VniiTiiiinaji Inlttstliuitls Miu^ Fju. i:.— Ti1d]ani< 

It is assumed, however, that this micro-oiganisra is lialik 
to prolong pre-existing catarrhal affections of the iutestiue. 

Trlchcmiovas iii(c/<l!i)alie preseuts the same features as 
the cercomonas and cau be distinguished from the latter by 
its somewhat greater size and the row of fine cilia npou tlie 
periphery of its body (Fig. 42). In fresh dejecta this mi- 
cro-orgauiam moves around very actively. Znnker ' fooiid 

'Zunker: Deatsclie Zeilschr. f. prnktiscbe Medictn. 1878. No. I. 
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it principally in masliy dejecta having a browniBli-yellow 
color and a somewhat putrid odor. 

Paramwciiim (or bafantuUiiin) coH is e^^^j-Bhsped, 0.1 mm. 
long and covered with tine cilia, the latter being densely 
groii[>ed about the mouth, while but few of them surronud 
the anus. In the interior of this or- 
ganism are found a nucleus and two 
contractible vesicles, besides fat drop- 
lets, starchy particles, etc. {Fig. 43). 
The balantidium coli was first de- 
scribed by Malmsten ' in 1857. In 
the fresh stools the Ijalantitliuiu mores 
about very rajndly, but it dies as early 
as one-half an hour to two hoars after 
the dejecta have been passed. Lilte 
the oercomonas, the paramaacium coli 
is believed to keep up conditions of 
diarrhcea. 

The treatment directed against these 
infnsoria consists in intestinal irriga- 
tion with watery solutions of tannic 
thymol, or quinine. 

II. VERMES. 
Cestodee {Tape Worms). 

Gejieral Hemarks. — In describing the disorders caused 
by tapeworms it is beet to include the twnia solium, taenia 
mediocanellata, and bothriocephalns latus. 

The symptoms produced by these three different entozoa 
are almost identical. In some instances the tapeworm is 
domiciled in the intestine for a long period of time with- 
out manifesting any symi)toma. The host may enjoy j)er- 
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feet healtli and only after noticing segments of tninia in the 
dejecta does he become conscious of his uninvited guest. 
In otlier inntaDces the worm prwluces intestinal as well as 
general di.stnrbances, A feeling of pressure at the pit of 
the stomach and pains at different points of the abdomen 
may be present. Bulimia is freiiueutly encountered. 
Anorexia and anorexia alternating with bulimia are ahto 
occasionally observed. Nauaea, even vomiting, may be 
present, especially in the morning. The bowels are osn- 
ally constipated. In a few instances, however, there is 
persistent diarrhcea. 

Besides these gastro-intestinal symptoms there may be 
present various disturbances of the nervous system or of 
the blood; dizziness, headache, fainting spells, convul- 
sions, epilepsy, various forms of pariesthesia of the ex- 
tremities. Bome patients, again, look very bad and be- 
come emaciated, notwithstanding that they take sufficient 
fgaautities of food. The antemic condition is occasionally 
very marked. The patient feels extremely weak, sufTers 
from palpitation of the heart, is hardly able to walk, and 
is subject to fainting spells. In tliia serious form of ante- 
mia oedema of the feet and eyelids may exist as well as 
hemorrhages from the mucous membranes. The micro- 
scopical examination of the blood in these instances r< 
poikilocytosis and also nucleated red blood corpus 
thus demonstrating the existence of a progressive ] 
nicious aniemia. The grave condition just described 1 
been observed only in the presence of bothriocephi 
latns but not of the other varieties of tapeworms. 

The proof that the symptoms described are produced 
by the tapeworm is found in the circumstance that they 
disappear entirel^v after the removal of the parasite. 

None of the above symptoms, however, i>ermits the 6 
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noBifl ol u^worm, fur they are found also when it is not 
present. The diaguosis can 1» made only lij the discov- 
ery of either aegmeuts of the parasite or their eggs in the 
stools. 

The tapeworm has a head or scolex, which m&y remain 
alive for years, — even when separated from the other part 
of the body, — an obloug neck and detachable segments 
(proglottides). The latter vary in size and in configurar 
tion the farther away from the heail they are situated. 
They possess tlie j)o\ver of moving. The tai^eworm is a 
tiut worm devoid of mouth or intestine. It grown by alter- 
nate generation through the germination of a ]>ear-8haped 
primary host (head) and remains united with the latter for 
a considerable time as a long baod-shaped colony. Each 
member of the colony forms a sexually active individual. 
The proglottides increase in size the more distant they are 
from the h^ad. The tapeworm is an hermaphrodite. It is 
provided on its head witli foiir sucking discs, by means of 
which it is enabled t^ attach itself to the intestinal mu- 
cosa. It derives its nourishment by means of i>ores from 
the intestinal chyme. The older proglottides contain a 
large number of fructified eggs. T)ie latter are o£f and on 
emptied into the intestinal canal and then appear in the 
dejecta. 

The ovum contains an embryo which requires for its de- 
velopment an intermediary host. After reaching the stom- 
ach of the intermediary host tliP envelope of the ovum is 
dissolved by the gastric juice. The embryo is now set 
free and finds its way either by the lymphatics or by the 
blood-vessels to some place (usually the muscles) where it 
settles. Here it surrounds itself with a sac, which later 
on may become surrounded with a cjilcareous deposit. In 
this condition the embryo is calleil cj'sticercus or measle. 
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When the meaale again reiiclie» tlie Btomach of a new host 
it then opens and its soolex advances into the small in- 
testine, where it develops into a full-grown teeuia. 

T(Ktiia SoUtim. — Tjcnia solium, or the armed tapeworm, 
when fully developed, is from two to three metres long. 
Its head is of pinhead size and spherical in shai^e. It has 
four cuplike suckers, in the middle of which is situated tlie 
rostelium, the latter being surrounded with a large number 
of hooks (Fig. 44). These are arranged in two rows and 
number from twenty-four to twenty-six. Bucceeding the 
head is a filiform neck, almost an inch long. Commencing 
at a certain distance from 
the head the body is di- 
vided into segments. 
The matare proglottides 







Fio. *S.— Kill DevplopMt and Fnirj 
MBdinsd HcgmeDU. N*tiinl kUb. 
(LcuiJuut.J 



are 1 to 1.5 cm. long and 6 mm. wide. The genital opt 
ing is situated at tlie side near the posterior border of I 
B^pnent (Fig. 4u). The uterus forms a straight mec 
tube, giving off at right angles &ve to seven 1 
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each 8ule. Theae lirnnclii^s are undivided at first, bat to- 
ward the iwriphery ramify iii the form of a tiilt (Fig. 46), 
The eggs are round and provided with a thick shell. 

Tsenia solium iubabits the small intestine of human 
beings. The further development of the embryo into 
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measles occurs in the intermediary host, the pig, in which 
condition tliey reach the human system and are trans- 
formed into mature beuiii^. Rarely the measles (cysto- 
oercus cellulosre) are found in men, in which instance they 
occur in various organs, brain, eye, skin, et«. The grav- 
ity of the disease which they produce depends uiwn the 
importance of the organ they involve. 

lyenin Sntjinafa or Meilioi'aueUala.— This tapeworm is 
the one most frequently observed in America as well as 
abroad. The ttenia saginata is much longer, thicker, and 
wider than taenia solium. The head is 2.5 mm. large, has 
four large sncking-dises but no ro.stellum, and is often 
pigmented (Fig. 47). The length of the worm is 4 to o 
metres, the proglottides are nnuaually thick, the widest 
being in the middle. The mature aegmeuta occasionally 
attain a length of 2.5 cm. The uterus lies in the middle 
of the segment and gives off numeroos branches on both 
aides (about twenty on each side (Fig. 48). The genital 
opening is situated on the side below the middle. The 
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tonia by tLe cousnmption of raw l)eef. The iiieuslea liave 
not as yet beeu foautl in mail. 

Bolhruxvplialiis Latus, T(puia Lalu ci- Ply lieut/. — This 
tapeworm is tbe longest. It mensiires from five to eight 
metres. The head is elout5ateil, of almouil 8hai)e, being 
about 2.5 mm. in leugtli (Fig. 4!)). It iias two leugthy 
big grooves on its dat surface (Fig. .50). The neck is nar- 
row, aboat 2 cia. loug. The IxHly is thin and flat like 
a ribbou, exceijtiug the central part of the segments which 
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project siiiiiewhat outward. The genital opeuings are on 
the flat surface iu the niithlle, the female very close to the 
male. The utems has a special ojieniug and four to six 
visible uterine convolutions ou each side, which look al- 
most like a rosette. The eggs are oval, round, witli a thin 
membraue aud a lid (Fig. 51). They measure 0.07 mm. 
in length aud 0.04 in width. 

The measle of bothriocephalus latus occurs principally 
in Bsh, eH|)ecially in pike, turbot, i>erch, and trout. 

The tionia labi lives in the small intestine of man, but 
is also, though rarely, found iu dogs. In the northeast- 
em part of Euro[]e, Holland, Switzerland, and Japan this 
tapeworm is very prevalent. In America it occurs but iu- 
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frequently. As etated above, among the symptoms jwo- 
duced by botbriocepbaLns uniemia is often obsened. 

Aside from tbe three tape- 
worms just described there exist 
a few more varieties which are 
only rarely met in human 
beings. They are: 

(1) TVc/iirt AaH«.— TUisiathe 
811 1 idlest ta[)eworm found in 
miLD. It measures 10 to 15 mm. 
iu length and may have one htm- 
dred and ninety segments. Tba 
bend has four suckiuij - discs, 
a rostellum, twenty - fnur to 
twenty-eight booklets iu a sin- 
gle row. Tbe proglottides aie 
short and brnitd; the geoitBl 
openings are on one side. 
This tapeworm has been ob- 
sened principally iu E^ptauil 
Italy in children. It nsuallt 
occurs in large numbers in tbe 
small intestine, from forty to 
even five thousand. Tlie symp- 
toms produced by this tapewomi 
are mostly nerAtius disturbances, 
fainting spells, occaaionally 
even epilepsy. 

(2) Ttviiia C'lcimtrtna — 
This small cucnmber-shaped 
ta|iewoFm occurs frefineutJy iu 

the intestine of the dog, but has also been found, liltlioagh 
rarely, in small childi'eu. Tbe tapeworm is 10 to 40 cm. 




4 



TAPE WORMS. 



:3ti5 



long and about 3 mm. wide. Tbe measle of tbis tsenia 
iubabita the Hea. 

(3) Ttpuia Flavo-Puiirlaki or T:p,>ia Dim!nula.—1hm 
parasite is 2 tu 6 cm. loug aud 3.5 inm. wide. Its boail 
is very small, club-sliaiietl, and provided with suckiug- 
iliacs. The meusle infests the caterpillar and cocoun of 





asopia famialis and in the coleo])t«ra asispinoaa. This 
tapeworm Las been obsen-etl iu man only a few times. 

(4) Boihioixphahts ("Wi^h/ks.— This tapeworm resembles 
in all particulars the bothriocephalus latus except that it 
is much shorter ouil that the head merges into the proglot- 
tides directly without an intermediary neck. It occurs in 
the intestine of men and dogs in G-reenland. 

The list (if the tapeworms enumerated above is not com- 
plete, for there exist the taenia madagaacariensis, bothri<j- 
ceplmlufl liguloides, and others, but as these do not occur 
in Europe or America a description of them does not ai>- 
pear to be of practical interest. 

Ti-eahnent. — Ptophylaxis. In order to escape infection 
with tapeworm it is necessary to abstain from raw or me- 
dium done meats, including fish. The sanitary inspection 
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nf the meat is uo absnlute ^aniiitee that it is fn^ oT 
measles. Thorough boiliug or broiling of the meat de- 
stro_v8 the cj'sticerci aud thus the dauber is uvoided. In 
order to dimiuish the spread of tapeworm it is advisable 
to free the patient of the worms and tborouKhly to destroy 
them as stiou as posaible after they have left the intestine. 
Whoever esaraiues the proglottiden or the ova sbonld care- 
fidly wash and disinfect liis liands immediately afterw ard 
in order to avoid auto- infection. 

The direct treatment of the tapeworm coDsists i 
urea to expel it from the intestinal canal. This is a 
plisbed by emxitying the bowels previously and giving a 
vermifuge afterward. The treatment is carried out in the 
following way : For about two days before giWuR the ver- 
mifuge the patient is kept on a scanty diet, consistiug cf 
some milk, meat and broth, very little bread or none at 
all. A laxative (calomel eight to ten grains or castor oil 
one tables poonfnl) is given once a day. On the evening 
preceding the administration of the vermifuge the patient 
should have no supper or should take only salt herrings 
with onions. On the following morning a cup of c/^fifee or 
tea is given. Half an hour to one hour later the vermifuge 
is administered. Amoug the drugs for the removal of the 
tapeworms the following ai-e the most efficient : 

Male-fern extract is given in lioses of C to 10 gm. ( ' ies.- 
iiss.), as for instance: 



• e.o n Ij.I 
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Q Extr. filicis mar. tether 

Syr.Hlmpl 

S. To be taken in lea niEnutea. 

Tlie dose of male-fern should never be very high i 
shoidd not exceed 10 giii. ( Z iiss.), as symptoms of iotoi^ 
cation have fr©(|uently been obser\'ed. 

Pomegranate root is also an efficient remedy, espe* 
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cially if it is fresh. It may be given iu an iufusiou of the 
bark, three ouuces of which are numerated iii ten ounces of 
water and tlipu reduced to one-half by evaporation. The 
entire quantity is then taken within half an Lour. 

Pelletierine, the active principle of pomegranate root, 
may also be used in doses of five to eight grainB. 

Flores koosao, about 20 to 30 gm. ( ! v. to 3 i.) of the 
bloBsoms are thoroughly mixed in sugar water or lemon- 
ade and should be taken within one-half or one hour, or — 



It FUires koos.in, 

Mellis (leapiiniuti 

Fial flfCIiiuriuni, S. To be ti 
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Kamala may also be employed in doses of 10 gm. 
(Z iisB.) mixed in aqua fceniculi or in wine and taken in 
the same way. 

Turpentine 30 to GO gm. ( 3 i.-ii.) may be given in cap- 
sules. After this medicament one or two glassfuls of milk 
should be taken. 

Pumpkin seeds (aemina cucurbitse) may be adininiijtered 
in doses of 120 gm. ( liv.), thoroughly mixed with the 
same amount of grape sugar. 

Cocoanut has also been recommended for this purpose. 
The milk and albumin of an entire nut should be consumed 
within one hour. 

Naphthalin in doses of O.fi to 2.0 gm. (gr. x.-xis.) may 
be given in capsules. 

Salol 3 gm. (gr. xlv. ) in capsules may also be advauta- 
geonsly employed. 

One or two hours aiter the adniiniatrutiun of the vermi- 
fuge a cathartic should be given, usnally about two table- 
Hpoonfuls of castor oil, or eitrat« of magnesia one to two 
teaapoonfuls. The resulting evacuation must be thor- 
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oughly examioed and the tapeworm looked for, eBpeciall^ 
its head. 

Children retjuire a correspondingly smaller dose of the 
above remedies, according to their age. Fati^Qts who are 
debilitated, or have intestinal disorders or organic lesions 
of the digeative tract, sliould not Ije subjected to this treat- 
ment, nor should it be eraiiloyed shortly after typhoid 
fever or other grave diseases. lu these conditions it is 
necessary to postpone the treatment until a more opgf 
tune time. 

Ti-enmtofkR {Fluke Wonm). 

The trematodes are solid worms of a tou^e or | 
shape. They possess » clinging apparatus in the foi 
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oral and ventral sucking-caps varying in number. Some- 
times they are also provided with hook or claap like pri.>- 
jections for this purpose. The intestinal canal is without 
any anus and is split like a fork nearly throughout ih 
extent. The fluke worms are mostly hermaphroditic. Ttf 
these belong : 

D'mfowa Hcpatlciim or Livei- Fluke. — This parasite ka» 
a leaf sha[>e, is 22 ram. long and 12 mm. wide. The cejib- 
alic end projects like a beak and bears a small cnplike 
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sEer, in which the mouth is located. Close behiud tliis 
cm the veiitral surface is u secuud suction eu]) aad betweeu 
the two lies the sexual orifice. The nteniB consists of a 




rra. aa.— Ecgsol Dtilom* Hepaacuni. (UurkarC.) MagnUted 300 dlamMeiM. 



convoluted bulb-shaped bag situated behind the jioateiior 
sucker. On each side of the body lie tlie ovisacs and l>e- 
tween them the much brauched testicular canals (see Fig. 
52^. The eggs are oval, 0.13 mm. long and 0.08 mm. 
wide. They have a brownish color and are provided with 
a lid (Fig. 53). 

The liver fluke is rare in man, though frequently fnuiid 
in ruminatiug animals. It inhabits the biliary ductx and 
is occasionally found in the intestine and in the inferior 
vena cava. The symptoms which it produces are varied: 
jaundice, enlargement of the liver, diarrhoea, hemorrhages. 
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Host probably the liver fluke reaches the intestinal cannl 
by means of impure water or vegetables. 

IHaloina lanceohitiini is 8 to 9 mm. long and 2 to 2.5 mm. 
wide. It has a lancet shape and the head portion is not 
specially marked ofiF from the body (Fig, .54). The eggs 
24 . 
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are coneiderably smaller than tlioae of distoma hepaticnm, 
beiug only 0.04 mm. long (Fig- 55), With regard to its 
occurrence and symptoms it resembles the liver fluke. 

Distoma hinnalobium or BilhanUi luemalobia is fre- 
quently found in hot climates, especially in Egypt. In 




the United States and in Enrojie it is very rarely found. 
This parasite has separate sexes. The male is from 1- 
to 14 mm. long. Its body is smooth, but in its posterior 
{Kirtion rolled up into a tube, which serves for the recep- 
tion of the female (canalis g.insBcophorus) (Figs. 56 and 
67). The female is from 16 to 19 mm. long and almost 




Piu. M.— DWotna Htpmauiblum. (L-miokut.) lisle u 

oalla gynuinpbonu or tlw tanapr. H*8Diaed 10 dl 
fia, S7.— Rg^ol Dliitoiiiii HipniBloblum. {Leuckan.) <i. Eek nlUi lenulultplaF: h 
ft!w wUli Islentl niiloe. Magnintnl ISO aiiinipl«i. 

cylindrical. The sexual opening lies in both sexee clo«« 
behind the ventral sncber. The distoma luematobiani 
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finds its wa7 into the intestinal canal of man and tlien 
readies the poi-tal circulation, where it develops, In tlie 
intestinal canal it has been encountered very rarely, iu 
which case ulcerations of the intestinal tnucosu were pres- 
ent. It frequently causes lupinaturia and great cachexia, 
terminating fatally in some instances. 

As regards treatment, the removal of these fluke worms 
must be undertaken iu identically the same manner as that 
of the tapeworms described above. 

Xentafoden (Roioid Worms). 

The round worms which occur as parasites have a slen- 
der, cyliudricftl, sometimes filiform body, with neither 
segments nor appendages. The integument is thick and 
elastic. The oral opening is at iiue extremity and provided 
with either soft or hornlike lips. The alimentary canal 
extends throughout the entire body cavity, terminating iu 
an opening upon the ventral side at a short distance from 
the ijost«rior extremity. The sexual organs and their ori- 
fices lie on the ventral surface. The female ai>erture is 
located at about the middle of the body ; in tlie male the 
sexual orifice is situated close to the anus. The males 
are usually much smaller than the females. 

Ascaris Liimbruxiides {Vomtnon Spool or Bound U'oim), — 
This worm is one of the most fre(|ueut]y observed para- 
sites in man. The ronnd worm has a light brown or red- 
dish color and a cylindrical shajie. The male is 20 cm. 
and the female 30 cm. long. The posterior extremity of 
the male is bent in the form of a hook and provided with 
two spicules or chitinous processes. The mouth is sur- 
rounded by three muscular lips provided with very fine 
teeth. The sexual opening of the female lies anterior to 
the middle of the body (Fig. 'iSl. The eggs when ripe 
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hare a double shell and 
around tltiu is an idbami- 
noua envelope which is ir- 
regularly shaped, aud 
studded with excresceuces 
(Fig. 59). The long di- 
ameter nt the egg is about 
0.05 mm. 

The round worm pos- 
sesses a stroDg odoriferous 
priufijile which is very 
peiceptible even after the 
worm has beeu carefully 
washed. According to 
Huber,' this substance 
niaj- occasion urticaria in 
persons predisposed to this 
eruption. It is not im- 
probable that certaiti of 
tlie fl.vinptoms of ascariasia 
are due to the action of 
the same element. 

The principal habitat of 
ascaris lumbricoides ia the 
small intestine of man. It 
develops here often iu htrge 
numbers, fifty to one hun- 
dred and more occurring 
together. The mode of 
transmission, according to 

' IIuljiT- "TwcDiierli Ccuiiiiy 
Prnctiec of Mfiiiciiic, " voL viil.. 
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Lenckart, Grassi,' aurl Lutz,' is V)_v iD^festion of the eggs of 
the ascaria, there Ireiny uo intermediate host. The full 
development of the rouud worm from the egg to its period 
of sexual maturity requires ten to twelve weeks. Infection 
usually takes place by e^gs existing in the soil near dwell- 
ing-places, in the drinking-water, and 
also in some foods, priDci]»all.v salads 
and fruito. Ascaris lumbricoides is 
most frequently found in children three 
to twelve years old, the i»oort'r classes 
showing a larger percentile than the 
well-to-do. In gi'own persons the worm 
is not BO frequent. The female sex is 
more frequently infected than the 
male. ".waX",..;;!"""^ 

The dUtgnoUg of ascariasis is made 
by the detection of the worm in the fecal matter, or of its 
eggs, which are easily recognized. 

Sympfoins. — Ascariasis may exist without giving rise to 
any symptoms whatever. Occasionally, however, there are 
various disturbances: anorexia, nausea, irregularity of the 
bowel, meteorism, an irregular pulse; in children black 
rings around the eyea, much nervousness, even convul- 
sions. In rare instances progressive amemia has been ob- 
served (Leiclitenstern). Anatomically hyperiemia of the 
intestinal wall haa been frequently found, erosions are rare. 
Itching of the nose is often present in ascariasis and may 
be due to the odoriferous principle. 

The round-worm is liable to wander and may then give 
rise to severe complications. In several instances it has 

' Orassi: Centnilbl. f. Itiioteriologic mid Purasii^-nkirndt. 18ST, 
'Adolf Lutz: " KliiiiiX'iits UIrt Pnrusilvn dcs 3IenacUea uud dec 
Iliiiiathiere." ('puinilljl. t. BttcWriologie, 1880. 
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been found in tlie bile duct, in the gall bladder, and even 
in the liver, prodncing abscesses and even a fatal issue. 
The worm occasionally migrates into the stomach and pro- 
duces pain and often vomiting. In the latter act it is often 
expelled from the mouth. Occasionally it ascends the 
oeaophagus and enters the larynx, causing asphyxia, and, 
in rare instances, even death. It has also been found in 
hernia] sacs and in the peritoneal cavity, but it is gen- 
erally believed that it cannot jienetrate through the 
Iiealthy iutestiual wall. Obstruction of the bowels by a 
conglomeration of ascarides has also been thought pos- 
sible; ita real occurrence, however, is denied by Leichten- 
atern. ' 

Prophylaxin requires total destruction of all the eggs of 
the ascaris passed with the fecal matter of the patient. 
The grounds near dwellings should be kept perfectly clean 
anil the hands should be frequently washed. All f( 
should be protected against a possible infection. 

Treatment. — The treatment consists in freeing the 
tient from the worma. This ie done in a similar manner 
as in the case of tapeworms. The intestinal tract is kept 
jiartiaily empty for a day or two before the administration of 
the anthelmintic. The most efficient remedy for this pur- 
pose is santonin, which ia given in a dose of 0.02 to 0.06 
gm. (gr. i-i.) twice or four times a day. Then a purgative 
remedy is given. Some combine the santonin with the 
purgative and give them together. Thus santonin 0.2 (gr* 
iiisB.), castor oil 60 gm. ( ; ii.), twice or three times 
one teaspoonful for small children, a dessertspoonful 
larger children, and one tablespoonfnl for grown peoj 

' Lcfchlensttni : " Vcretigeriiagen, Vfrschlit'SHiingen iind Lagevelt 
deniDgea <l«s Danus." von ZkinsBen'<> IIhdi!)iik-L ilerepc^. Patb. n 
Tlicrapie, Bd. vli.. Abili. 3. 
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The saiitoniu maj also be given in combination with cal- 
omel; tiiiia — 
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T three limes daily. 
Floras cince, the plant from which santomn iB obtained, 
may uIbo be administered in doseB of 0.5 to 2 gm. ae 
powders or as au electuary, with the addition of jalap, 0.1 
to 0.2 gm. 

Chenopodium or wormseed is also a popnlar remedy, 
the powdered seeds being given in doses of 1 to 2 gm. 
(gr. IT, -XXX.), or the volatile oil in five to ten drop doses. 
Thymol has also been recommended in doses of 0.5 to 
2 gm. (gr. vii.-xxs, ) in twenty-four hours. It may be given 
in gelatin capsules. Irrigation of the bowels with water 
to which three to five drops of Ireuzene have been added 
has likewise been suggested, but does iiot appear as bene- 
ficial as santonin. 

Aacdris Mystax.—A. round-worm resembling ascaris !um- 
bricoides but much smaller and somewhat thinner. This 
parasite frequently occurs in animals, principally in cats, 
but haa been discovered very rarely in man. No symp- 
toms whatever have been observed. 

Oxytn-is Venriiailaris, Aidtail, Seat or Pin Worm, Mag- 
got or Thread Ti'oim.— This parasite is white and filiform, 
4 to 12 mm. long and 0.2 to 0.6 mm. thick {Fig. 60). The 
males are much smaller than the females. The oxyuris 
has three small kuoblike lips. The female possesses two 
nteri passing backward and forward from tlie end of the 
vagina. The opening of the latter is situated above the 
middle of the body. The eggs are 0.05 mm. long and 0.02 
wide. The contents are granular and the shell appears 
white. 
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Infection takes jilace wlien the eggs of oxyiiria reach tht 
Btomach. Here the shell opens and the embryo migrates 
into the small intestine 
(Fig. 61). After fmcti- 
fieatioQ has taken place 
the females usually be^in 
to wander along the i»- 
tcstiual canal. In the 
crocum they generally 
make cguite a long sojouru 
until the eggs ai-e almost 
ripe. TJien they again 
Ijegiu to puss down- 
ward. According to 
Lf?iehtenat@rn, Liitit, ami 
Huber, tlie femalea do not 
pass their eggs within 
the intestinal canal. As 
a rule they first leave the 
bowel and then deposit the eggs. For this reason the fecal 
matter usually does not contain any eggs, 

The syiiififomx which are most frequently observed coo- 
sist in pi'onouuced pruritus aui due to tlie irritation pro- 
duced by the passing of the parasites out from the recti; 
Frequentl.t' the itching annoys the patient as soon as ] 
retires. Various nervous symptoms are occasionally 
served: anorexia, nausea, dizziuess, pal|)itatiou of 
heart, pollutions and si)ermatorrho?a iu the male; beside.^ 
diarrhoea occasionally occurs. Pronounced amemia is on- 
countered, although rarely. In rare instances the | 
sites reach the vagiua and cause irritation there, 
omauia has then been observed. 

Infection probably occurs through direct conveyanra d 
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the eggs by the UDwaehed bands of the host. It is also 
possible that ova tlried hy tlie sum exist oD fruit, radishes, 
or salads, in which state they may be carried iuto the 
stomach. 

The diagnosis of the thread worm is made bj' iospection 
of the anal region and by the fiudiug of the osyuris. 

With regard to pruiihikixia extreme cleanliness is of the 
greatest importance. Fruits should be thoroughly cleaned 
and then [weled before they are eaten. The eating uten- 
sils of a person infected with osyuris should never be used 
by another, unless they have been thoroughly disinfected. 
The same applies to the clothes. Sleeping with an infected 
person should be forbidden, and even touching Lis hands 
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re<]mrea immediate washing, as otherwise infection may 
take place. 

Tf-fH^weH'. ^Santonin is the principal remedy for com- 
bating oxyuriasis. It is given in the same way as de- 
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scribed in the treatment of ascaris Imnbricoides. Here, 
however, irrigations of the bowel with water and the addi- 
tion of a few drops of benzene or tlivmol or vinegar (three 
to four tableapoousfnl to a (|uart), or of aapo medicatos in 
a oue-balf to one-per-cent solution may be advantageously 
used. The anal region should be thoroughly cleansed. 
If the pruritus aui is quite iDt€nse, application to the anal 
region and rectum of uugueutum hydrarg. cinerei or the 
use of a suppository of ung. hydrarg. cinerei 1 gm., in " 
cacao butter 2 gm. will ufford relief, 

Anckylostoma Dnodenale. Uochmiiis Dnodenalts, Unci- 
naria Duodenalie, or Strtmgylus Duodeiialis. — This impor- 
tant parasite was first describetl by Dnbini ' in 1838. 
Bilharz' and Griesinger* recognized this jtiarasite as thi^ 
cause of the Egyptian chlorosis. Some time aftemanl 
the ancbylostoma was observed iu severe cases of auamiia 
among workmen in tunnels and brickmakers. 

The anchylostoma duodenale is cylindrical in shape, 0.5 
to 1 mm. thick and 6 to 18 mm. long. It is yellowish or 
grayish-white in color, with translucent edges. The male 
is much shorter than the female. The ceiihalic end is 
curved toward the dorsal surface and is provided vith an 
oral capsule at the margin of which there are sis faooUile 
teeth. Further within the capsule there are three sharp 
chitinous processes (Figs. 02 and 63). The male is more 
slender and transparent than the female. Its bead end ia 
bent backward. The tail end appears somewhat swollen, 
containing the bursa cojiulatris, and is much more carved 
than the head. In the female the caudal end is pointed 
and armed with an awl-like prong; the genital opening 

' Angelo Dubiui: Ua?.. inwi, Lombard.. 1843. 
'Bilhar/; AVkm-r m«J, Wofhenschr. , IS.ifl. 
'Oritaiuger; Areb. f. pli.vsiol.ig, lUilkmidu. IftM. 
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10. 61.— E(«g or AncbTlMtoma Duodenale. 
(PerruQcllo and Bobiillhplss.) a,b. c.O, 
DOIewmt ■tageg of cksvt^ ; f. f. emu with 
nubrros. UagDlBai 300 dlwneten. 
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lies behind tlie centre of tlie body. The eggs are oval, 
0.0() mm, ill length and 0.03 mm. in width (Fig. 64). 

The habitat of the aiichylostoma is the dnodeoum, the 
jejunum, and the upper part of the ileum. Here the wonu 
attaches itself to the intestinal mucosa and feeds by suck- 
ing the blood of his host. According to Leichteustem, ' 
active migration of the ^vorm begins at the time of the firat 
flopulatiou in the fifth week. Young worms change their 
place quite fretiuently and hence give rise to repeated hem- 
orrhages. Colic, and acute anromia are encountered at au 
early jieriod after infection. 

Under favorable conditions the eggs develop outside of 
the body into rhabditis-like larvfe, becoming enclosed iu 
a protecting envelope or encysted. In this stage the larre 
may be carried along with the dust and contaminate fniit 
and water. On reaching the small intestine they develop 
into mature worms. This parasite is always encoimterwl 
in great numbers if present in the intestines. Leichteu- 
sterii never found tlieni iu a smaller number than one 
hundred, but sometimes their total reached three Qiao- 
sand. 

The Hymptonis produced by auchyloMtonia consist ofgas- 
tralgia, nausea, occasiojjally vomiting, constipation, rarely 
diarrhcea, and severe aiijomia, the latter becomiiig prc^irp*- 
sively worse. The patient with anchylostomn does not 
greatly emaciate, but becomes i>ale, estremely we^k, ami 
suffers from dizziness and shortness of breath after tht> 
slightest exertion. His extremities are cold, slight hemor- 
rhages occur fretiuently, and redema of the ankles devel- 
ops. A systolic murmur may be heard at the ai>t!\ of the 
heart, the pulse is accelerated, aud fever may l»o pre9«-tit 

< Lekhlcnatem : Ccntralbl. f. klia. .Mi'diclii, iSS3, luid DvuUdw IU 
Wochcnwlir, 1WJ5, 18S0, I88T. 



ANCHYLOSTOMA DUODENALE. 



rtsi. 



toward eTeoiuK- Ad incUtuitioa to eat earth (geophagia) 
is not rarely observed. 

The dejecta are uf a brownish color, although admixture 
of blood caoDot be recognized macroaeopicaUy, Miciu- 
scopically Cliarcot-Ley den's crystals, as well as the eggs 
of the jiarasites, are ofteu fouud iu the stools. The urine 
rarely contains albumiu, but frequently indicAu. The con- 
dition of the blood resembles that found in pernicious 
aniemia: enormous decrease of the red blood corpuscles, 
poikilocytosis, nucleated red blood corpuscles, and a slight 
increase of the leukocytes, especially of the eosiuophila 
cells. 

Anatomically the mucosa of the small intestine ia foaud 
greatly congested and ecchymoaea are visible here and 
there. Pe.ver's patches and the solitary follicles are often 
swollen. The heart is found hy^iertrophied and dilateil, 
the liver and 3pleeu may be diminished iu size, normal, or 
iu an amyloid condition. The same can Ije said of the 
kidneys. There is no doubt that the iirincipal deleterious 
action of the anchylostoma cousista iu the profuse loss of 
blood caused by the jmrasites. Whether some tosic sub- 
stances generated by them participate iu producing the 
grave symptoms is ctuestionable. 

The course of the diKeaae ia protracted and its severity 
depends greatly upon the number of jiarasites present. If 
the latter is ki'^^^i ^^^ disease may progress quickly and 
the patient succumb with tlie symptoms of general dropsy, 
dyspnoea, and heart failure or pulmonary (edema. If the 
number of the parasites is small, the |>atient may live 
many years and ultimately recover entirely. Recovery is 
also possible by successful expulsion uf the parasites from 
the intestinal tract. 

The diafjnmia of anchylostomiasis is made by the pres- 
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:he ti,vmptoius of aneemia ill coojunctioD w 
f of tlie anuhylostoma eggs la tbe dejecta. 

With regard to }:<r<i}jhylaxi» the \ 
above giveu rules for the preveotion of 
the round- and thread-worms are also 
applicable here. Extreme cleauUnee 
of the body and of the fooii i 
greatest importance. 

The trealmenf consists in the i 
ministration of estract of male-fem,! 
which should be employed iu 
same niauuer as described abore fol 
the tapeworm disease. 

Angiiilhihi Sten-oi-ads.—lhia i 
todeisO.Sto 1.'2 mm. long, the mal 
shorter than the femaJe (Fig. (i5)J 
The male is indigenous in Cochi 
China niid Italy. In the Iatt«r com 
try it often occurs simultaneously with ' 
anchylustoma. If the worms exist in 
large numbers they may produce patho- 
logical conditions. According to Golgi 
and Monti,' the angniUulu stercoralis 
penetrates into Lieberkuehn's crypts 
and there deposits its eggs and young. 
Anguilliila wteJitiiiatis, which is 2.25 
mm. long, belongs to the same variety 
mguillula stercoralis and is found 
tinder the same conditions. Only the female of this worm 
is known. The eggs develop in the intestinal canal atul 
exhibit only the first stages of segmentation at the tim« 
of their passage with the fa>ces. 

' Goigi e Muuli^ Arcli, pt-r li; science incd., 1I*8G, No. S. 
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TRICnOCEPHiLUS DISPAR. -"<•' 

Trichocephahis IHs/tar. tfl'l/i- J f'oi-m.— This parasite ia 
quite common, but comparatively- Larmlesa. Its liabitat 
is tlie caecum and the DeighborinR sectiou of the intestiue. 
It lives upon blood whicb it abstracts from the iutestinal 
mucosa. Tbis [larasite is 4-5 cm. lou^, the male being 
smaller than tbe female. The head end, nhicb is about 
three-fifths of tbe entire length, is dranni out into a fine 
thread; the tail end is not ho thin, lieing up to 1 mm. in 
thickness (Fig. (>6). The male has a spiral Ixxlv from the 
«Dd of which tbe spicule projects. The body of the fe- 
male is straight and terminates in a blunt extremity. The 
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ova ate almost lemon-shaped, dark brown in color, 0.05 
mm. in diameter (Fi^. 67). Tbe uumber of eggs in a sin- 
gle female was estimated by Leuckart at 58,000. They are 
hatched out very slowly. 

Leuckart aaserts that tbe dispersion of the eggs and cou- 
seqaent spread of infection may readily occur through 
wind, rain, or dust, and that the eggs may be it^ested with 
fruit and salads. Tlie number o£ these worms found in 
one patient is usually small, from sis to twenty. 

The Bymptoina are but very slight, occasionally diarrbosa 
exista, sometimes there are some reflex nervous conditions. 

Tbe diaijuoais can usually be easily made from tbe shaj>e 
of tbe ora. The passage of tbe living worms in the stools 
occurs but rarely. 
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TRICHINA SPIRAIJS. 38r> 

' ^ith regard to treatment Lulz recommends the admin- 
istation of thymol; Hosier' and Peiper' employ rectal 
in gation of water, to which a few drops of benzene have 
been added. Extract of male-fern may also be used inter- 
nally. 

''VcAina Spiralis. — The trichina spiralis was discovered 
bj ?aget,' but its pathological importance was first recog- 
nized by Zenker.* This parasite is observed in two forms, 
the trichina of the intestine and the trichina of the muscles 
(see Plate I.). 

The trichina reaches the stomach through the ingestion 
oi pork containing encapsulated trichinae. In the stomach 
the capsule opens about three to four hours after the inges- 

* Hosier: "Darminfusion.** Real-EncyclopfUlie der gcsammten Ileil- 
kunde, Bd. v. 

* Peiper: "Helminthen." Real-Encyclop&dic dcr gesammtcn Hell- 
kunde, Bd. ix. 

•Paget, cited after Huber: "Twentieth Century Practice of Medi- 
cine, " voL viii., p. 608. 

* Zenker: Deutsches Arch. fUr klin. Medicin, i., 1866. 



Explanation of Plate I. 

FW. 1.— Muscle Trtcbfiis Enclosed in a Fully Developed Cyst. X :}4(). Cy, cyst; Bg, 
conneeCtve-ttaae enrelope ; FK fat globules. 

Fig. t.—Ttxb Same Removed from the Cyst. X 400. O, ((^u^phagus ; ZK cell 
bodlei; Xh fide lines: Oi\ ovary : C7i.D, cliyle duct. 

Fie. 8.— Fart of tbe Ovary. X 600. Is readily distinguished f n)m tbe testicle by the 
faiytng sixe of tbe germ cells. 

Fie. 4.— Male Intestinal Trichina. X 100. T«TesUcle; d t;/, ejaeulatory duct ; ZA, 
«n bodies. 

FIO. 6.— Female Intestinal Trichina. X 90. Or, ovary ; K, embryos ; O, gt-nital 
nenlng from which the embryos escape. 

Fie. 0.— Free Embryo. X 400. O, mouth ; /I, anus. 

ne. 7.— Embryo About Three Days After Having Entered the Munch* Fibre. .VF, 
Bormal mnsde fibre. 

Fig. 8.— Muscle Trichina, About Six Days Old, in the Greatly Swollen Saivoleinma 
eiieatfa Traversed by Capillary Vessels, Cap. 

Fig. 9.— Muscle Trichina, Four Weeks Old, Enclosed in a Capsule, Cy A, within the 
Mreolemma sheath, Sk ; BK connective-tissue capsule in process of active growth ; K 
nociel ; 3fF. contents of the sarcolemma sheath at each pole of the capsule. 

FIG. 10.— Muscle Trichina with Calcified Capsule. Fk^ Fat globules. 

25 
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tion of the meat aud the embrjoa rapidly develop. At tha 
end of tliirt,v to forty Lours fructification of tLe yoang par- 
asites takes place. 

The iotestinal trichina are visible with the naked eye, 
the females being 3 to 4 mm . long and the males half this 
Mize. The caudal extremity is thicker than the head end. 
Five days after fecundation the females give birth to living 
young ones. The young brood wanders directly from the 
intestine <if the host into Lis muscles. Here they farther 
develop. In this condition they give rise to a febrile dis- 
ease accom]ianied by severe muscular symptoms which 
may lead to death. Sometimes the tricLinse become en- 
capsnlated. The mjmptams vary according to the number 
of worms wLich liave been ingested. Gastro-intestinal dis- 
turbances usually ajipear on the second or third day after 
the ingestion of the contaminated meat. Yomiting, diar- 
rhiBa, colic often api>ear. 

The disease known as tiichinoBis, which de]>enda upon 
the further development of the young embryos in the muB- 
cles of tlie host, is not within the scope of this book, am) 
we refer to this parasite only as for as its occurrence in 
the intestines is concerned. With regard to profihylaxi* 
pork should never be eaten raw. The trefitnient after the 
iugestiou of trichinous meat consists in the employroeot nf 
lavage of the stomach, if the physician is called early enongb 
after tlie meal. In atldition a vermifuge and cathartic rem' 
edy should be given immediately. 
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Alimentation, rectal. 80 

subcutaneous, HO 
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Allinghanrs rectal speculum, 37 
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Amyloid ulcers. 145 
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symptoms, 38^) 
treatment. 382 
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indications for operation, 231 
larvata of Ewald, 215 
morbid anatomy, 208 
perforativa. 210 
prognosis, 222 
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symptomatology, 212 
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Appendicular inflammation. 202 
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Cash, 380 
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chronic, of the bowels, 97 
Cauterization in hemorrhoids, 292 
Celsus, 118 
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Cestodes, 857 
Charcot, 292 
Chlapowski, 40 
Cholera nostras, 86 
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Clark, Alonzo, 226, 808 
Colic, intestinal, 882 

mucous, 841 
Colitis, acute, 98 
Colon, anatom}' of the, 11 
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descending, 15 

transverse. 14 
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Constipation. 297 
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prognosis, 310 
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Doumer, 315 
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Duodenal ulcer, prognosis, 139 
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synonyms, 133 
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Duodenum, anatomy of the, 1 
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Enteralgia, 382 

definition, 382 
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etiology, 332 

prognosis, 336 
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biliary acids in the, 57 
blood in the, 56 
carbohydrates in the. 54 
chemical <'xannnati()n of the, 

concretions in the, 59 
exann'nation of the, 49 
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